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Introduction

The accompanying metallogenic map and table are a compilation of 
information about zinc, lead, and barite deposits, prospects and occurrences 
in Paleozoic rocks in the United States east of the Mississippi River 
and west of the Blue Ridge Province, other igneous-metamorphic terranes 
and Triassic basins. The map was prepared primarily as a basis for 
interpretation of distribution patterns as related to geologic features 
and as a regional guide for initial stages of exploration. The map 
is not intended to be a resource map. The preliminary map shows the 
deposits and occurrences as related to major basins and arches and extent 
of continental glaciation. The final map (in preparation) will include 
additional occurrences and a geologic base showing bedrock units grouped 
by periods of the Paleozoic Era.

This compilation includes mineral occurrences, regardless of size, 
which are reported in the literature or from unpublished data. Some 
occurrences are localities that would be difficult or impossible to 
relocate and some reports provide little information beyond existence of 
the mineral in that locality. These are included if locations can be 
plotted with reasonable accuracy at a scale of 1:2,500,000 because the 
distribution patterns of zinc, lead and barite mineralization on a 
regional scale, is more important for the purpose of the map than specific 
localities. Table 1 provides references to additional information for 
each locality.

Interpretations of the distribution pattern must take into account 
wide variations in types of information availabile for different areas. 
For instance, a thorough study of occurrences of lead, zinc and barite 
from well-cuttings and surface exposures in Indiana (Shaffer, 1981) 
and a similar study in Ohio (Botoman and Stieglitz, 1978) provide more 
detailed information from the subsurface than is available for other 
states. Absence of comparable information on subsurface occurrences 
in other areas should not be interpreted as absence of subsurface 
mineral occurrences, but as absence of information.

Major mining districts and areas of numerous prospects, occurrences 
and small mines are outlined and a single symbol used to represent the 
district or area.

Many of the barite deposits shown on the map are residual deposits 
in which the ore occurs in residual soils overlying bedrock. The 
residual nature of the deposits is indicated in Table 1; the map symbols 
show the nature of the underlying bedrock from which the barite was 
derived to provide comparable information to that given for lead and 
zinc deposits and occurrences.



Characteristics of the Lead-Zinc-Barite 
Deposits and Occurrences

A wide variety of deposits and occurrences are shown on the metal- 
logenic map. Most belong to the group commonly called the "Mississippi 
Valley" type. Common characteristics of such deposits have been summar 
ized by Ohle (1959, 1980), Snyder (1968), Heyl and others (1974), Heyl 
(1982), Sangster (1982) and others. However, for every "characteristic" 
of Mississippi Valley type deposits, exceptions exist in deposits that 
exhibit most of the "characteristics" but differ significantly in one or 
more. Many of the deposits are situated in stable carbonate platforms, 
but many are not. The deposits are generally in shallow water, marine, 
carbonate rocks, but rocks of other lithologies are mineralized. The 
deposits are commonly peripherial to sedimentary basins or associated 
with structurally high areas.

Many, but not all, major deposits lie beneath regional unconformities 
or disconformities. Simple mineralogy (predominantly sphalerite, galena, 
barite, fluorite, calcite, dolomite, and cryptocrystalline quartz) has 
been considered a characteristic of individual districts, but mineralogy 
is subtly complex, and a large variety of minerals are known from Mississippi- 
Valley type deposits. The deposits are generally open-space fillings or 
veins but replacement is important in some. The deposits favor certain 
strata but are not restricted to specific beds, and mineralization is 
present throughout the stratigraphic section in some areas. The deposits 
are believed to have formed at low temperatures (70° to 200°C) from 
concentrated Na-Ca-Cl brines which are thought to be primarily of connate 
origin. Ore solutions are generally thought to have formed during the 
stage of evolution of sedimentary basins when warm, connate, metal-bearing 
brines migrated updip and precipitated ore minerals on encountering 
favorable conditions. The ore solutions were active, and often dissolved 
large volumes of rock during ore deposition.

The requirements for deposition to occur seem to be the existence 
of interconnected openings through which mineral-bearing solutions have 
moved in combination with conditions suitable for continuing the flow 
of the solution and precipitation. The combinations of conditions under 
which lead, zinc and barite precipitate can be met in a wide variety of 
situations.

Comparison with characteristics of geologic setting and host rocks 
in known deposits is an important factor in evaluating potential of 
prospects and occurrences but should not be used so rigidly as to rule 
out other possibilities. Composition of most host rocks is dolomite and 
the association of coarsely-crystalline dolomite (called white gangue 
dolomite or recrystalline dolomite) with ore is a common feature. Breccia, 
formed tectonically, by solution collapse, or by dissolution, is commonly 
a favorable host rock. Facies boundary zones, especially reef margins, 
are favorable for mineralization. Faults and joints can form favorable 
zones for mineralization and veins at the surface can be an indication 
of more extensive stratabound deposits in underlying rocks.



In addition to carbonate-hosted deposits of the Mississippi Valley 
type, clastic rocks are hosts for large base metal deposits in other 
parts of the world, such as sandstone-hosted lead deposits, shale-hosted 
massive sulfide deposits, and bedded barite deposits. Although no 
large deposits of these types have been found in the map area, occurrences 
of lead, zinc, and barite are known in clastic rocks and possibilities 
remain for discovery of large deposits in clastic rocks.

Another common type of host rock is coal or peat from which occurrences 
of sphalerite or anomolously high amounts of zinc have been described 
from Illinois, Pennsylvania, and New York.

Sphalerite, galena, and barite have been reported from numerous 
localities as fillings of vugs, geodes, and solution cavities. Commonly 
associated minerals include fluorite, calcite, dolomite, quartz, iron 
sulfides, celestite, and gypsum. Other common occurrences are concretions, 
nodules, disseminated grains, replacement of favorable beds, replacement 
or fillings of fossils, in reef zones, and associated with cryptoexplosion 
structures. Most of the reported occurrences of these types are not of 
economic significance in themselves, but are of importance in indicating 
that mineral-bearing solutions have moved through the rocks and conditions 
were favorable for deposition. Possibities may exist for future discovery 
of economic concentrations, especially in deeper favorable horizons.

The Map and Table

The symbols showing locations of deposits and occurrences were 
designed to provide a visual representation of features thought to be 
most significant, least subject to differing interpretations and most 
commonly reported in the literature.

The shape of the symbol shows the first commodity listed in Table 1, 
except for those deposits where a commodity other than lead, zinc or 
barite predominates. Commodities are listed in Table 1 according to 
abundance or major product in a mine or district, with minor or by-product 
commodities in parentheses. When relative abundance is not known, the 
order used is that given in the reference(s) cited. When references 
used do not indicate relative abundances, lead and zinc are listed before 
barite because of the differences in economic values.

The size of the symbol distinguishes large and medium deposits or 
districts according to the size limits used for the preliminary metallo- 
genic map of North America (Guild, 1981). The size limits, in metric 
tons of lead, zinc or barite contained for both past production and/or 
reserves are as follows: for barite "large" is greater than 5,000,000, 
"medium" is 5,000,000 to 50,000; for lead and zinc "large" is greater 
than 1,000,000; "medium" is 1,000,000 to 50,000.



Mining districts and closely spaced groups of small mines, prospects 
and/or occurrences are outlined with a single symbol to represent the 
district or group. Small mines, prospects, and occurrences are shown 
by the same size symbol on the map and are differentiated in Table 1.

The age by geologic period and type of host rock is shown by ticks 
on the symbol and patterns in the symbol. Lower Ordovician host rocks 
are differentiated from Middle and Upper Ordovician host rocks because 
of the significance of the Middle Ordovician unconformity and paleokarst 
formation to localization of major deposits, especially in Tennessee. 
The types of host rocks, where known, are differentiated primarily into 
three major catagories in which most of the host rocks could be grouped   
carbonates, elastics and coal. All of the major zinc, lead and barite 
deposits and most of the smaller ones are in carbonate rocks, most 
commonly dolomite, as indicated in Table 1. Deposits in clastic rocks 
are significant because of possibilities for discovery of sandstone- or 
shale-hosted deposits. Occurrences of sphalerite in coal from Illinois 
and Pennsylvania have been studied and reported (Cobb, et al, 1980; 
Smith, 1977) and are of significance as a future resource as well as 
providing information about distribution. Table 1 provides more detailed 
information than shown on the map on commodities present and the type 
and age of host rock, including formation names. The additional infor 
mation can be used by the reader to plot distribution patterns in color 
for attributes of interest.

Most deposits and occurrences shown on the map are from the surface 
or shallow depths and the age of host rocks correspond with the age of 
bedrock as shown on geologic maps. However, numerous occurrences are 
from deep wells (especially in Indiana, Ohio and Tennessee) and the age 
of the host rock does not correspond with surface geology. Subsur 
face occurrences are identified as such under "Comments" in Table 1.

The name(s) listed first in Table 1 is (are) the most recently or 
commonly used in the literature or is from a nearby geographic name. 
Other names for the occurrences are listed in parentheses. For districts, 
subdistrict names and/or names of some of the larger mines are included. 
The names are intended only to aid the reader in identifying the locality 
in other reports and are not necessarily current. This is especially 
true for names of quarries from older literature which may or may not be 
currently operating or being operated by the same company as in the 
past.

Conclusions

Certain observations can be made from examination of the map pattern, 
and possible explanations can be inferred. Some of these are discussed 
below. However, it is hoped that readers will use the map and table to 
make additional interpretations and that the interpretations will be 
useful in increasing understanding of the nature of the deposits and in 
encouraging further study and exploration.



The map shows the an association of mineralization with structurally 
high areas peripherial to basins. The association with lineaments, 
such as the 38th parallel lineament (Heyl, 1972) is much less pronounced 
on this map than on maps designed specifically to identify features and 
patterns of mineralization associated with lineaments.

The distribution by host rock shows that all of the large lead, 
zinc, or barite deposits which have been discovered in the east-central 
United States are in carbonate rocks, mainly dolomite, of Cambrian to 
Middle Ordovician age, with the exception of mineralization in Illinois- 
Kentucky District. However, occurrences, prospects, and small mines 
are known in host rocks from Cambrian through Pennsylvanian age and in 
clastic rocks and coal as well as carbonate rocks.

A regional pattern of lead, zinc and barite distribution can be seen 
from north to south. All of the large barite deposits that have been dis 
covered are in the south (Georgia, Alabama, Tennessee and southern Virginia) 
Very few occurrences and no large deposits of zinc or lead have been found 
in Georgia or Alabama. Farther north, in Tennessee and southern Virginia, 
both zinc and barite deposits, some of which are very large, are numerous, 
but lead is not common. Lead deposits and occurrences have been found 
in the northern states (Wisconsin, Pennsylvania, New York and Vermont) in 
greater proportions relative to zinc and barite deposits than in southern 
states.

Several factors must be considered in interpretation of this pattern. 
The development of thick residual soils, which has concentrated barite 
into commercial deposits in the south, is one obvious factor in the barite 
distribution pattern. Discovery of economic deposits has encouraged 
further exploration, and, consequently, more occurrences are known in areas 
where ore deposits have been discovered. The completeness with which 
occurrences and prospects are reported in the literature varies from 
area to area. It is possible that these factors alone could account for 
the observed patterns of distribution. However, other factors are also 
worthy of consideration. The distribution pattern may reflect a regional 
zonation that could be the result of differences in distribution of 
materials in the source rocks, differences in transportation or differences 
in conditions at the place and time of deposition, or a combination of 
factors. Donald Sangster (oral communication, 1982) has recognized a 
pattern in lead/zinc ratios of ore deposits in which higher lead to zinc 
ratios are found closer to cratons. This pattern may be reflected also 
in the distribution of occurrences described above.

All of the major zinc and lead deposits that have been discovered 
in the east-central United States are in the areas which lack thick 
cover of glacial drift. However, the pattern of small occurrences shows 
no apparent relation to the extent of glacial cover. Therefore, it is 
possible that undiscovered resources may exist in areas that have been 
less prospected and have fewer bedrock exposures because of the cover of 
glacial drift.
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e 
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e 
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w 
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is
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cl
ay
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.
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de
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th
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it
e 

cr
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ta
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in
e 
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ri
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an
d 
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s 

wi
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ra
di
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in
g 
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ct
ur
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si
du
al
 
de
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si
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an

d 
ve
in
s 
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un

de
rl
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e.
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al
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na
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s 
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d 
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st
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e 
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.
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ag
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d 
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il
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t 
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ve
d 

fr
om
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fr
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fi
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.
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le
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ed
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fe
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Bu
tt
s 

an
d 

Gi
ld
er
sl
ee
ve
, 

19
48

, 
p.
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1.

Hu
ll

, 
19

20
, 

p.
 
13
4-
 

13
6.

Hu
ll

, 
19

20
, 

p.
 
12
9-
 

13
3.

Hu
ll

, 
19

20
, 

p.
 
13
6-
 

13
9.

Co
ok

, 
19

78
, 

p.
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; 

Hu
rs

t 
an
d 

Cr
aw
fo
rd
, 

19
70

, 
p.

 
14
7.

Hu
ll

, 
19

20
, 

p.
 
13
9-
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0.
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lc
om
be
 

pr
op
er
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Ca
rt

er
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il
le

 
di

st
ri

ct

Ba Ba
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)
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l 
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so

il
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er
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g
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vi
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an
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Gr
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il
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y 
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g 

st
ra
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e 
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d 
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y 
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at
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)
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, 
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, 
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ra
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, 
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Re
ad
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p.
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, 

Pb
,
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di
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35
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an
d 
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mi
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Il
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. 

Su
bd

is
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ic
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iz
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et
h,

 
Ap
pl
e 

Ri
ve

r-
Wa

rr
en

, 
St

oc
kt

on
 

Si
mm
on
s 

Mo
un

d,
 
Mo

rs
ev

il
le

, 
Sc
al
es
 
Mo

un
d,

 
an

d 
Ga
le
na
)

Si
ze

La
rg

e

On
ec

o 
di

gg
in

gs
 

ar
ea

St
ad

er
ma

nn
 
go

ld
 

mi
ne
 
(E
le

ro
y 

ar
ea

)

Fr
ee
po
rt
 
ar

ea

Mt
. 

Ca
rr
ol
l 

di
gg
in
gs

Pb

Au
, 

Cu
 

Pb
, 

Zn
, 

Ba

Pb Pb Pb

Sm
al

l

do
.

do
.

do
.

do
.

Ho
st

 
ro

ck

Mi
dd
le
 
Or

do
vi

ci
an

 
li
me
st
on
e 

an
d 

do
lo

mi
te

 
(m

os
t 

de
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si
ts
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Ga
le
na
 
Do

lo
mi

te
, 

De
co
ra
h 
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rm
at
io
n,
 
an
d 

Pl
at

te
vi

ll
e 
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rm
at
io
n)
; 

de
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si
ts
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id
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fo
un

d 
in
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l 
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rm

at
io

ns
 

ex
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se
d 
w
i
t
h
i
n
 
th
e 

mi
ne
ra
li
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d 

pa
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of
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e 

di
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ri
ct

.
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en
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le
 
Or

do
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ci
an
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le
na
 
Do
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mi
te
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pe
r 

Or
do
vi
ci
an
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qu
ok
et
a 
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al
e
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dd
le
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vi

ci
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Or
do
vi
ci
an
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.
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e 
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di
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n 
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(
^
r
e
v
e
r
s
e
-
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t 
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d 
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ll
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e 
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, 
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) 
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t-
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ro
ll
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e 
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di

es
, 

an
d 

(3
) 
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er
 
an
d 
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du
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de
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si
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. 
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e 
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th
e 
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t 

an
d 

fo
ld
 
de
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si
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oc
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r 
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v
e
i
n
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gs
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g 
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s 
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d 
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g 
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; 
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) 
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in
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lu
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; 
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d 

(3
) 
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at
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e
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d 
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eg
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e 
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al
y 
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ra
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. 
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n
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d 

de
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si
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e 
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in
s 
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ic
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in
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d 
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d-
li
ke
 

de
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si
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be

ds
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se
d 
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jo
in

ts
 
(H
ey
l,
 
et

 
al

, 
19
59
).

Se
le

ct
ed

 
re
fe
re
nc
es

He
yl

 
et
 
al
, 

19
59

, 
31

0 
p.

; 
He

yl
, 

19
68

; 
p.
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1-
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s.
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al
l 
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in
s 
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d 
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n 
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, 
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le
ri
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d 
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ri
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; 
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-b
ea

ri
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ar
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in
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lo
mi

te
.

He
yl

 
et

 
al

, 
19
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, 

p.
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3-
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4.

He
yl

 
et
 
al

, 
19

59
, 

p.
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3-
29
4.

He
yl
 
et

 
al

, 
19

59
, 

p.
 
29
3;
 
Wi
ll
ma
n 

et
 
al

, 
19

46
, 

p.
 
9.

He
yl
 
et
 
al
, 

19
59

, 
p.
 
29

3.

He
yl
 
et
 
al

, 
19

59
, 

p.
 
29
3;
 
Wi
ll
ma
n 

et
 
al

, 
19

46
, 

48
 
p.
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Mi
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at
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n
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on
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ll
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r

9 
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Sa
ll

e 
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on
e 

Ba
 

Co
mp
an
y 
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nd
on
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)

10
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se
x 

Mi
ne
, 
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No
rt

he
rn

 
Il

li
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is
 

Co
al

 
Co
rp
or

at
io

n

11
 

Al
le
nt
ow
n 

Mi
ne

, 
Zn
 

Mi
dl
an
d 

Co
al

 
Co
mp
an
y

12
 

Me
cc
o 
Mi

ne
 

Zn
 

(e
as
te
rn
 
an

d 
we
st
er
n 

pi
ts

) 
Mi
dl
an
d 

Co
al

 
Co

mp
an

y

13
 

Mi
dl
an
d 

Co
al

 
Zn
 

Co
mp
an
y 

(w
es
te
rn
 
pi

t)

14
 

Ed
wa
rd
s 

Mi
ne

, 
Zn

 
Mi
dl
an
d 

Co
al

 
Co
mp
an
y

15
 

No
rr

is
 
Mi

ne
, 

Zn
 

Co
ns
ol
id
at
ed
 

Co
al
 
Co
mp
an
y

Oc
cu

rr
en

ce
 

Pe
nn

sy
lv

an
ia

n 
co

al
 

(C
ar
bo
nd
al
e 

Gr
ou
p,
 

No
. 

6 
co

al
)

do
. 

 

do
.

do
.

do
.

do
.

do
.

do
.

do
.

Pe
nn
sy
lv
an
ia
n 

La
Sa

ll
e 

Li
me

st
on

e

Pe
nn

sy
lv

an
ia

n 
co

al
 

(C
ar
bo
nd
al
e 

Gr
ou
p,
 

No
. 

5 
co

al
)

Co
al

do
.

do
.

do
.

do
.

Co
mm

en
ts

Fi
ve

 
hu

nd
re

d 
an
d 

ni
nt
y-
 

se
ve
n 

pp
m 

Zn
 
in
 
as

h;
 

id
en
ti
fi
ed
 
as
 
sp
ha
le
ri
te
.

Se
le

ct
ed

 
re
fe
re
nc
es

Zu
bo
vi
c,
 
19

60
, 

79
 
p.

Sp
ha

le
ri

te
 
at

 
a 

de
pt

h 
Br

ad
bu

ry
, 

19
57

, 
of
 
60
-6

2 
fe
et
 
in

 
a 
wa
te
r 

p.
 
4;
 
Pa
yn
e,
 
19

38
, 

we
ll
; 

in
te

rp
re

te
d 

as
 

p.
 
18

2-
18

3.
 

re
si

du
e 

in
 
a 

so
lu

ti
on

 
ca
vi
ty
 
al

on
g 

a 
fa

ul
t 
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jo
in
t 

wi
th
in
 
th
e 

Sa
nd

wi
ch

 
fa

ul
t 

zo
ne

.
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vi
ty
 
fi

ll
in

gs
Sc
hr
od
e,
 
19

52
, 

p.
 
12

6-
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8.

Fo
ur
 
hu
nd
re
d 

an
d 

fi
ft
ee
n 

Zu
bo
vi
c,
 
19

60
, 

79
 
p,
 

p
p
m
 
Zn
 
in

 
as
h.

Co
bb

, 
19

81
, 

20
4 

p.
; 

Co
bb

 
et
 
al

, 
19

80
, 

21
 
p.
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.

Do
.
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.

Do
.
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n 

Sp
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Mi

ne
, 
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 C
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l 
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mp
an
y

Co
mm

od
it

ie
s

Zn

Bu
ck
he
ar
t 
Mi

ne
 

Zn
 

(n
or

th
er

n 
pi

t)
, 

Fr
ee
ma
n 
Un
it
ed
 

Co
al
 
Mi
ni

ng
 
Co

mp
an

y

Bu
ck

he
ar

t 
M
i
n
e
 

Zn
 

(s
ou
th
er
n 

pi
t)

, 
Fr
ee
ma
n 

Un
it
ed
 

Co
al
 
Mi

ni
ng

 
Co
mp
an
y

Bi
g 

Ea
gl
e 

No
. 

1 
Zn
 

Mi
ne

, 
Gr
ea

t 
Am
er
ic
an
 
En
er
gy
 

Co
rp
or
at
io

n

Cr
ow
n 

No
. 

2 
Mi

ne
, 

Zn
 

Fr
ee
ma
n 

Un
it
ed
 
Co

al
 

Co
mp
an
y

Pe
ab

od
y 

Co
al

 
Zn

Co
mp
an
y 

No
. 

17
Mi

ne

Gr
an
d 

To
we

r,
 

Pb
 

ju
st
 
no
rt
h 

of

Hu
tc
hi
ns
 
Cr
ee
k 

Pb
 

(n
ea

r 
Al
to
 
Pa

ss
)

Ea
gl
e 

No
. 

2 
Zn
 

Su
rf
ac
e 
Mi

ne
, 

Pe
ab
od
y 

Co
al

 
Co

mp
an

y

Si
ze do
.

do
.

do
.

do
.

do
.

do
.

do
.

Pr
os

pe
ct

s

Ho
st
 
ro

ck

do
.

do
.

Co
mm
en
ts

do
.

do
.

do
.

Pe
nn

sy
lv

an
ia

n 
Co
al
 

(C
ar
bo
nd
al
e 

Gr
ou
p 

No
. 

6 
co

al
)

De
vo
ni
an
 
li

me
st

on
e 

(p
ro

ba
bl

y 
Ba
ck
bo
ne
 

Li
me

st
on

e)

De
vo
ni
an
 
li
me
st
on
e 

(B
ac

kb
on

e 
Li
me
st
on
e 

an
d 

Cl
ea
r 

Cr
ee
k 

Ch
er
t)

Oc
cu

rr
en

ce
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al

Tw
o 
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re
d 

an
d 

si
xt

y-
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gh
t 
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m 
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in
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h.
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on
g 

a 
fa

ul
t;
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un
d 
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ri
ng
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ad
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on

.
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al
l 
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ta
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di
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at
ed
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me
st
on
e;
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on
g 
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ts
.

Se
le

ct
ed

 
re
fe
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nc
es

Do
.

Do
.

Do
.

Do
.

Do
.

Zu
bo
vi
c,
 
19

60
, 

79
 
p.

Br
ad

bu
ry

, 
19

57
, 

p.
 
2-

3.

Br
ad

bu
ry

, 
19

57
, 

p.
 
1-

2.

Co
bb

, 
19

81
, 

20
4 

p.
; 

Co
bb

 
et
 
al

, 
19

80
, 

21
 
p.
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en
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fe
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Il
li
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- 
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en
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ck
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3)
 
fl
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r
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ri
ct
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n 

Il
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th
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80
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ne
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ne
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ou
ps
, 

pr
os
pe
ct
s 

an
d 

oc
cu
rr
en
ce
s 

in
 
th
e 

Ca
ve
 
in

 
Ro
ck
 
an

d 
Ro
si
cl
ar
e 

di
st
ri
ct
s,
 

In
te
rs
ta
te

, 
St
ew
ar
t,
 

Hi
ck
s 

Do
me

, 
Em

pi
re

 
an
d 

Lu
sk
 
Cr
ee
k 

Fa
ul

t 
gr
ou
ps
 
an

d 
Go
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on
da
 

ar
ea

)

F,
(Z

n,
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a)

M
e
d
i
u
m
 
zi
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- 

Mi
ss

is
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pp
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n 
le
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me
st
on
e,
 
sh

al
e 
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ti
on
. 
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d 
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st
on

e 
La
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e 

fl
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r 
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on
.

Ve
in

 
de
po
si
ts
, 

wh
ic
h 

ar
e 

al
on
g 
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rm

al
 
fa
ul
ts
 

re
la
te
d 

to
 
ho

rs
ts

 
an
d 

gr
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en
s;

 
be
dd
ed
 
de
po
si
ts
, 

w
h
i
c
h
 
ar

e 
fo
un
d 

in
 
ho

rs
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; 
so
lu
ti
on
-s
lu
mp
 
br
ec
ci
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, 

wh
ic
h 

ex
te
nd
 
do

wn
wa

rd
 

be
lo
w 

so
me
 
be

dd
ed

 
de
po
si
ts
; 

an
d 

di
at
re
rn
es
, 

wh
ic
h 

ar
e 

re
la
te
d 

to
 
th
e 
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ck

s 
do
me
 

st
ru

ct
ur

e 
(P
in
ck
ne
y,
 
19

76
).

Gr
og

an
 
an
d 

Br
ad

bu
ry

, 
19

68
, 

p.
 
37
0-
39
9,
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yl

 
et
 
al

, 
19

65
, 

20
 
p.

; 
Pi
nc
kn
ey
, 

19
76

, 
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p.
; 

Wo
rl
 

et
 
al

, 
19
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, 

p.
 
4-

5 
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d 
ma
p.

K
J
 

U
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d 

34
B
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d 
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.
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.
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, 
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.
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.
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.
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.

Zn
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.
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, 
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.
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.
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.
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, 
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.
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st

 
ro
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Mi
dd

le
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do
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do

lo
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te
 
(T

re
nt
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st
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e)
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.
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.
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.
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.
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vo
ni
an
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lo
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te
 

(M
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tu
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ou
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si
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y 
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l 
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; 
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sh
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s 
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r 
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.
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.

do
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.

do
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.
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nt
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.
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e
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, 

p.
 
30

.

Do
.

Do
.

Do
.

Do
.

Do
.

Sh
af

fe
r,

 
19

81
, 

p.
 
31
.

Do
.

Sh
af

fe
r,

 
19

81
, 

p.
 
30
.

Do
.

Do
.

Sh
af

fe
r,

 
19

81
,

do
lo

mi
te

 
(T
re
nt
on
 

Li
me
st
on
e?
)

Ke
nt
la
nd
 
cr

yp
to

ex
pl

os
io

n 
p.

 
32
, 

35
. 

st
ru
ct
ur
e.

!/
 
Sa
mp
le
 
Nu
mb
er
s,
 
Sh

af
fe

r,
 
19

81
, 

p.
 
30
-3
2.



Ma
p 

nu
mb
er

13 14 15 16 17 18 19 20 21 22 23

Na
me

Ba
bc
oc
k 

Co
ns
tr
uc
ti
on
 

Co
mp

an
y 

qu
ar
ry

Co
mm

od
it

ie
s

Zn

Si
ze

 

do
.

Ho
st

 
ro

ck

Z1
5

Z3
5

Z7
 
an
d 

Z5
3

Z1
9

Z5
0

Z5
1

Zn
, 

Pb
 

Zn
 

Zn
 

Zn
 

Zn Zn
 

Zn
 

Zn Zn
 

Zn

do
. 

do
. 

do
. 

do
. 

do
.

do
. 

do
. 

do
.

do
. 

do
.

De
vo
ni
an
 
li

me
st

on
e 

(M
us

ca
ta

tu
ck

 
Gr
ou
p)

do
.

Si
lu
ri
an
 
do

lo
mi

te
 

(W
ab
as
h 

Fo
rm
at
io
n)

Si
lu

ri
an

 
li
me
st
on
e 

(S
al

am
on

ie
 
Do
lo
mi
te
)

Mi
dd

le
 
Or

do
vi

ci
an

 
do

lo
mi

te
 
(T

re
nt

on
 

Li
me
st
on
e)

Si
lu

ri
an

 
do
lo
mi
te
 

(S
al

am
on

ie
 
Do

lo
mi

te
)

De
vo
ni
an
 
li
me
st
on
e 

(M
us

ca
ta

tu
ck

 
Fo

rm
at

io
n)

Si
lu
ri
an
 
do

lo
mi

te
 

(W
ab
as
h 

Fo
rm

at
io

n)

do
.

De
vo

ni
an

 
li

me
st

on
e 

(M
us
ca
ta
tu
ck
 
Fo

rm
at

io
n)

Co
mm

en
ts

 

In
 
qu

ar
ry

.

Su
rf
ac
e 

ex
po

su
re

. 

In
 w
el
l 

cu
tt
in
gs
.

do
.

do
.

do
.

do
. 

do
. 

do
.

do
. 

do
.

Se
le

ct
ed

 
re

fe
re

nc
es

Er
d 

an
d 

Gr
ee
nb
er
g,
 

19
60

, 
p.
 
50
, 

51
, 

55
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
32
.

Sh
af
fe
r,
 
19

81
, 

p.
 
32
.

Sh
af
fe
r,
 
19

81
, 

p.
 
30

.

Sh
af
fe
r,
 
19

81
, 

p.
 
31
.

Sh
af

fe
r,

 
19

81
, 

p.
 
30

.

Do
.

Do
.

Sh
af

fe
r,

 
19

81
, 

p.
 
31

.

Do
.

Do
. 

Do
.

24
Z4

8A
 
an

d 
48
B

Zn
do

.
do
.

do
.

Do
.



Ma
p 

nu
mb
er

25 26 27 28 29 30 31 32

Na
me

Z5
5,
 
56

, 
57
, 

68
, 

69

Z7
6 

Z2
8

Z4
7

Er
ic
 
St
on

e 
Co

mp
an

y 
qu
ar
ry

Z7
9 Z2

Co
mm
od
it
ie
s 

Zn Zn
 

Zn Zn

Zn
, 

Pb

Zn Zn Zn

Si
ze
 

do
.

do
. 

do
.

do
.

do
.

do
.

do
.

do
.

Ho
st

 
ro

ck

Si
lu

ri
an

 
do
lo
mi
te
 

(W
ab

as
h 

Fo
rm
at
io
n)

do
.

Up
pe
r 

Or
do
vi
ci
an
 
sh
al
y 

li
me

st
on

e 
(M
aq
uo
ke
ta
 

Gr
ou
p)

Up
pe
r 

Or
do
vi
ci
an
 

do
lo

mi
te

 
(T

re
nt

on
 

Li
me
st
on
e)

De
vo
ni
an
 
li
me
st
on
e 

(M
us
ca
ta
tu
ck
 
Gr
ou
p)

Si
lu

ri
an

 
do
lo
mi
te
 

(W
ab
as
h 

Fo
rm

at
io

n)

Co
mm

en
ts

 

do
.

do
. 

do
.

Ou
tc
ro
p 

al
on

g 
Bi
g 

Pi
pe

 
Cr
ee
k 

1 
mi

le
 
no
rt
h 

of
 

Bu
nk

er
 
Hi

ll
.

In
 w
el

l 
cu

tt
in

gs
.

Su
rf
ac
e 

ex
po

su
re

,

do
.

Se
le

ct
ed

 
re

fe
re

nc
es

Do
.

Do
.

Sh
af

fe
r,

 
19

81
, 

p.
 
30

.

Er
d 

an
d 

Gr
ee
nb
ur
g,
 

19
60

, 
p.
 
50

, 
51
, 

57
; 

Sh
af
fe
r,
 
19

81
, 

p.
 
25

.

Sh
af

fe
r,

 
19

81
, 

p.
 
31
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
50

, 
51
, 

55
; 

Sh
af
fe
r,
 
19

81
, 

p.
 
25
.

Sh
af

fe
r,

 
19

81
, 

p.
 
31

.

Sh
af

fe
r,

 
19

81
, 

p.
 
30

.

33
 

Z3

34
 

Z4

35
 

Zl

36
 

He
ll
er
 
St

on
e

Co
mp
an
y 

qu
ar
ry

Zn Zn
 

Zn Zn

do
.

do
. 

do
.

do
.

Mi
dd
le
 
Or

do
vi

ci
an

 
do

.
do

lo
mi

te
 
(T
re
nt
on

Li
me

st
on

e)

do
. 

do
.

Mi
dd
le
 
Or

do
vi

ci
an

 
do

lo
mi

te
 

do
. 

(T
re

nt
on

 
Fo

rm
at

io
n)

Do
.

Do
. 

Do
.

Er
d 

an
d 

Gr
ee
nb
er
g,
 

p.
 
50

, 
51

, 
63
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.



Ma
p 

nu
mb
er

37 38 39 40 41 42 43 44 45 46 47 48

Na
me

Z7
5

Z4
9

Co
mm
od
it
ie
s 

Si
ze

Bl
uf
f 

al
on

g 
Mu
d 

Pi
ne
 
Cr
ee
k

Z4
1

Z7
7

Z4
2

Zn Zn Ba Ba Zn
, 

Ba

Zn

Z8
0

Zn Zn Zn Zn Ba Zn

do
.

do
.

do
.

do
.

do
,

do
.

do
.

do
.

do
.

do
.

do
.

do
.

Ho
st

 
ro

ck

Si
lu

ri
an

 
do
lo
mi
te
 

(W
ab
as
h 

Fo
rm

at
io

n)

Lo
we
r 

Or
do

vi
ci

an
 

do
lo
mi
te
 
(K

no
x 

Gr
ou
p)

Mi
dd

le
 
Or
do
vi
ci
an
 

do
lo
mi
te
 
(B

la
ck

 
Ri

ve
r 

Fo
rm
at
io
n)

Si
lu

ri
an

 
do

lo
mi

te
 

(W
ab
as
h 

Fo
rm

at
io

n)

do
.

Mi
dd
le
 
Or
do
vi
ci
an
 

do
lo

mi
te

 
(T

re
nt

on
 

Li
me

st
on

e)

Co
mm

en
ts

Su
rf
ac
e 

ex
po
su
re
.

In
 w
el
l 

cu
ti

ng
s.

Su
rf
ac

e 
ex
po
su
re
,

do
.

do
.

De
vo
ni
an
 
do

lo
mi

te
 

(M
us
ca
ta
tu
ck
 
Gr
ou
p)

F
r
o
m
 
a 

sm
al
l 

co
al
 

mi
ne

.

In
 
we
ll
 
cu
tt
in
gs
.

Su
rf
ac
e 

ex
po
su
re
. 

In
 w
el

l 
cu

tt
in

gs
, 

do
.

Su
rf
ac
e 

ex
po
su
re
. 

Su
rf
ac
e 

ex
po
su
re
.

Se
le
ct
ed

re
fe

re
nc

es

Sh
af

fe
r,

 
19

81
, 

p.
 
32
.

Sh
af

fe
r,

 
19

81
, 

p.
 
31
.

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
18

, 
19
, 

50
, 

51
, 

62
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25
.

Er
d 

an
d 

Gr
ee
nb
ur
g,
 

19
60

, 
p.
 
50
, 

51
, 

62
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.

Sh
af

fe
r,

 
19

81
, 

p.
 
31

.

Sh
af

fe
r,

 
19

81
, 

p.
 
32
.

Sh
af

fe
r,

 
19

81
, 

p.
 
30

.

Sh
af
fe
r,
 
19

81
, 

p.
 
31
.

Sh
af

fe
r,

 
19

81
, 

p.
 
38

.

Sh
af

fe
r,

 
19

81
, 

p.
 
32
.

49
Z7

3
Zn

do
.

do
.

do
.

Do
.



Ma
p 

nu
mb

er

50 51 52 53 54 55 56

Na
me
 

Z1
2

Z3
7

Z3
6 

De
Bo
lt
 
qu
ar
ry

Ab
an

do
ne

d 
qu

ar
ry Z3
1

Co
mm

od
it

ie
s 

Zn Zn Zn
 

Zn
, 

Ba

Ba Zn Zn

57
 

Wa
ll
ac
e 

qu
ar
ry
 

Zn
, 

Ba
 

(a
ba
nd
on
ed
)

58
 

Wa
ve

la
nd

 
St

on
e 

Zn
, 

Ba
 

Co
mp

an
y 

qu
ar
ry

59
 

Pa
rk
er
sb
ur
g 

Zn
 

qu
ar
ry
 

(a
ba
nd
on
ed
)

Si
ze

 

do
.

do
.

do
. 

do
.

do
.

do
.

do
.

do
.

do
,

do
,

Ho
st
 
ro
ck

Mi
dd

le
 
Or

do
vi

ci
an

 
do
lo
mi
te
 
(T

re
nt

on
 

Li
me
st
on
e)

Lo
we
r 

Or
do

vi
ci

an
 

do
lo

mi
te

 
(K

no
x 

Gr
ou
p)

do
.

Mi
ss
is
si
pp
ia
n 

li
me
 

st
on

e 
(S

an
de

rs
 

Fo
rm

at
io

n)

Co
mm

en
ts

In
 
we
ll
 
cu
tt
in
gs

do
.

do
.

Su
rf

ac
e 

ex
po

su
re

. 

In
 
we
ll
 
cu

tt
in

gs
.

Su
rf
ac
e 

ex
po
su
re
.

Se
le
ct
ed
 

re
fe

re
nc

es

Sh
af

fe
r,

 
19

81
, 

p.
 
30
.

Sh
af

fe
r,

 
19

81
, 

p.
 
31

.

Do
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18
-1
9,
 
50

, 
51

, 
63
; 

Sh
af
fe
r,
 

19
81

, 
p.

 
25

, 
26

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18

-1
9,

63
; 

Sh
af
fe
r,
 
19

81
, 

p.
 
26
.

Sh
af
fe
r,
 
19

81
, 

p.
 
25
.

Sh
af

fe
r,

 
19

81
, 

p.
 
31

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
18

, 
19

, 
50

, 
51

, 
60

; 
Sh
af
fe
r,
 

19
81

, 
p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
18
, 

18
, 

50
, 

51
, 

59
; 

Sh
af
fe
r,
 

19
81

, 
p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
50

, 
51

, 
59
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.



Ma
p 

nu
mb

er

60 61 62 63 64 65 66 67 68 69 70 71

Na
me

Ne
w 

Ro
ss

Li
me

st
on

e 
Co
mp
an
y

qu
ar

ry Z5 Z4
3

 Z4
5

Z4
4

Z4
6

   Z7
8

Ru
ss
el
lv
il
le
 

St
on
e 

Co
mp
an
y

qu
ar
ry

Co
mm

od
it

ie
s

Ba Zn Zn Zn Zn Zn Zn Zn Zn Zn Zn Zn
, 

Ba

Si
z

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

Ho
st
 
ro

ck
Co

mm
en

ts

Si
lu

ri
an

 
do

lo
mi

te
 

(W
ab

as
h 

Fo
rm

at
io

n)

Mi
ss

is
si

pp
ia

n 
li

me
 

st
on
e 

(B
lu

e 
Ri
ve
r 

Gr
ou
p)

De
vo
ni
an
 
do

lo
mi

te
 

(M
us

ca
ta

tu
ck

 
Gr
ou
p)

Mi
ss

is
si

pp
ia

n 
li

me
 

st
on
e 

(B
lu
e 

Ri
ve
r 

Gr
ou
p)

Mi
ss
is
si
pp
ia
n 

li
me
 

st
on
e 

(S
an
de
rs
 
Gr
ou
p)

Mi
ss
is
si
pp
ia
n 

li
me
st
on
e 

(S
an

de
rs

 
Gr
ou
p)

Pe
nn

sy
lv

an
ia

n 
sh
al
e 

(R
ac
oo
n 

Cr
ee
k 

Gr
ou
p)

do
.

Pe
nn
sy
lv
an
ia
n 

si
lt

st
on

e 
(R

ac
oo

n 
Cr
ee
k 

Gr
ou
p)

In
 
we
ll
 
cu
tt
in
gs
,

do
.

do
.

do
.

do
.

do
.

Su
rf
ac
e 

ex
po

su
re

,

do
,

do
,

do
.

Se
le

ct
ed

 
re

fe
re

nc
es

Er
d 

an
d 

Gr
ee
nb
ur
g,
 

19
60

, 
p.

 
18

, 
19
, 

59
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.

Sh
af
fe
r,
 
19

81
, 

p.
 
30
.

Sh
af
fe
r,
 
19

81
, 

p.
 
31
.

Do
.

Do
.

Do
.

Do
.

Sh
af

fe
r,

 
19

81
, 

p.
 
25
.

Sh
af
fe
r,
 
19

81
, 

p.
 
31

.

Do
.

Sh
af

fe
r,

 
19

81
, 

p.
 
32
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
18

, 
19

, 
50

, 
51

, 
60

; 
Sh

af
fe

r,
 

19
81

, 
p.
 
25

.



Ma
p 

nu
mb

er
 

Na
me

72
 

Ab
an
do
ne
d 

qu
ar
ry

73
 

Oh
io
 
an
d

In
di
an
a 

St
on
e 

Co
mp

an
y 

qu
ar
ry

74
 

Lo
ne
 
St
ar

Ce
me

nt
 
Co
mp
an
y 

qu
ar

ry

75
 

In
di
an
a 

St
at

e 
Fa

rm
 
qu
ar
ry

Co
mm
od
it
ie
s 

Si
ze

Zn

Zn
, 

Ba

Zn Zn

do
.

do
.

do
.

do
.

Ho
st

 
ro

ck
Co

mm
en

ts
Se
le
ct
ed
 

re
fe
re
nc
es

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
50

, 
51
, 

61
; 

Sh
af
fe
r,
 
19

81
, 

p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18

, 
19

, 
50
, 

51
, 

61
; 

Sh
af
fe
r,
 

19
81

, 
p.
 
25
, 

26
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
50

, 
51

, 
61
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25
.

Do
.

76 77 78 79 80 81

Bi
ck
ne
ll
 
Co

al
 

Co
mp

an
y

Z3
3

Z5
2 

Z8

Ba Zn Zn Zn
 

Zn Zn

do
.

do
.

do
.

do
. 

do
.

do
.

Sa
nd
st
on
e

Mi
ss

is
si

pp
ia

n 
li
me
 

st
on
e 

(B
lu
e 

Ri
ve
r 

Gr
ou
p)

do
.

Si
lu
ri
an
? 

li
me

st
on

e 
(W

ab
as

h 
Fo

rm
at

io
n?

)

Mi
ss

is
si

pp
ia

n 
li
me
 

st
on
e 

(S
an

de
rs

 
Gr
ou
p)

Su
rf
ac
e 

ex
po

su
re

,

In
 
si

de
ri

te
 
co
nc
re
ti
on
s

In
 
we

ll
 
cu

tt
in

gs
.

do
. 

do
.

do
.

Sh
af

fe
r,

 
19

81
, 

p.
 
26

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
50

, 
51

, 
56
; 

Sh
af
fe
r,
 
19

81
, 

p.
 
25
.

Sh
af

fe
r,

 
19

81
, 

p.
 
30
.

Do
. 

Do
.

Do
.



Ma
p 

nu
mb

er

82 83 86 87 88 90 91

Na
me

Z9 Z1
0

84
 

Mc
Co

rm
ic

ks
Cr
ee
k 

St
at

e 
Pa

rk

85

Co
mm

od
it

ie
s

Zn Zn Zn

Co
sp
or
t

Co
sp
or
t

Z3
2

Z3
0

Zn
, 

Ba

Zn Zn Zn

89
 

Br
oo

kl
yn

 
Sh

al
e 

Ba
 

Co
mp

an
y 

Pi
t

Zn Ba

Si
ze

do
.

do
,

do
,

do
.

do
,

do
,

do
,

do
,

do
,

do
,

Ho
st
 
ro

ck

Mi
ss

is
si

pp
ia

n 
li
me
 

st
on
e 

(B
lu

e 
Ri
ve
r 

Gr
ou

p)

De
vo
ni
an
 
do

lo
mi

te
 

(M
us

ca
ta

tu
ck

 
Gr
ou
p)

De
vo

ni
an

 
do

lo
mi

te
 

(M
us
ca
ta
tu
ck
 
Gr
ou
p)

Mi
ss

is
si

pp
ia

n 
li

me
 

st
on
e 

(S
an

de
rs

 
Gr
ou
p)

Co
mm

en
ts do
.

do
.

Ou
tc
ro
p 

al
on

g 
Mc
Co
rm
ic
ks
 

Cr
ee
k.

In
 
ab

an
do
ne
d 

qu
ar
ry
.

In
 
cu

t 
ne

ar
 
ra
il
ro
ad
 

st
at

io
n.

In
 
cu
t 

on
 
se
co
nd
ar
y 

ro
ad

.

In
 w
el
l 

cu
tt
in
gs
.

In
 
we
ll
 
cu
tt
in
gs
,

In
 
ro

ad
 
cu

t 
on

 
In
di
an
a 

37
.

Se
le

ct
ed

 
re

fe
re

nc
es

Do
.

Do
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
50

, 
51

, 
60

; 
Sh
af
fe
r,
 
19

81
, 

p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18
, 

19
, 

50
, 

51
, 

60
; 

Sh
af
fe
r,
 

19
81

, 
p.
 
25
, 

26
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
50

, 
51

, 
59

; 
Sh
af
fe
r,
 
19

81
, 

p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
50

, 
51

, 
59

; 
Sh
af
fe
r,
 
19

81
, 

p.
 
25

.

Sh
af

fe
r,

 
19

81
, 

p.
 
31
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
18
, 

19
, 

59
; 

Sh
af
fe
r,
 
19

81
, 

p.
 
25

.

Sh
af
fe
r,
 
19

81
, 

p.
 
31

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
18

, 
19

, 
57

; 
Sh
af
fe
r,
 
19

81
, 

p.
 
25

.



Ma
p 

nu
mb
er
 

Na
me

92 93 94 95 96

Bl
oo
mi
ng
to
n 

Cr
us
he
d 

St
on

e 
Co

mp
an

y 
qu
ar

ry

Gr
if
fy
s 

Cr
ee
k

Co
mm
od
it
ie
s 

Si
ze

 

Zn
, 

Ba
 

do
.

Zn
, 

Ba

Zn
, 

Ba

Zn Zn

do
.

do
.

do
.

do
.

Ho
st
 
ro

ck
Co

mm
en

ts

do
.

do
.

97
Zn

do
.

Ou
tc
ro
p 

on
 
sm

al
l 

tr
ib

ut
ar
y 

to
 

Gr
if
fy

s 
Cr
ee
k.

Ou
tc
ro
p 

an
d 

wa
sh
 

in
 
st
re

am
. do
.

Se
le

ct
ed

 
re

fe
re

nc
es

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
18

, 
19

, 
50

, 
51

, 
57

; 
Sh
af
fe
r,
 

19
81

, 
p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
18
, 

19
, 

50
, 

51
, 

57
; 

Sh
af
fe
r,
 

19
81

, 
p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18

, 
19

, 
50

, 
51
, 

58
; 

Sh
af
fe
r,
 

19
81

, 
p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
50

, 
51

, 
57
; 

Sh
af
fe
r,
 
19

81
, 

p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
50

, 
51

, 
58

; 
Sh

af
fe

r,
 
19

81
, 

p.
 
25

.

Do
.

98 99

Zn
, 

Ba

Zn

do
.

do
.

In
 
ab
an
do
ne
d 

qu
ar

ry
.

Ex
po

su
re

 
in

 
te
mp
or
ar
y 

ex
ca
va
ti
on
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
18

, 
19

, 
50

, 
51

, 
57

; 
Sh
af
fe
r,
 

19
81

, 
p.

 
25

.

Er
d 

an
d 

Gr
ee
nb
ur
g,
 

19
60

, 
p.
 
50

, 
51

, 
58

; 
Sh
af
fe
r,
 
19

81
, 

p.
 
25
.



Ma
p 

nu
mb

er

10
0

Na
me

10
1

Co
mm

od
it

ie
s

Ba Ba

Si
ze

 

do
.

do
.

Ho
st

 
ro

ck
Co

mm
en

ts

In
 
ro

ad
 
cu
t 

on
 

In
di

an
a 

46
.

In
 
ro

ad
 
cu
t 

on
 

In
di

an
a 

37
.

Se
le

ct
ed

 
re
fe
re
nc
es

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18

, 
19
, 

58
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25
.

Do
.

10
2

Zn

10
3 

Sm
it

hv
il

le
 
qu
ar
ry
 

Ba
 

(a
ba
nd
on
ed
)

10
4

10
5

Ba Ba

do
.

do
.

do
.

do
.

In
 
ab

an
do
ne
d 

qu
ar
ry
,

do
.

In
 
ro
ad
 
cu

t 
on
 

In
di
an
a 

37
.

do
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
50

, 
51

, 
58

; 
Sh

af
fe

r,
 
19

81
, 

p.
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18
, 

19
, 

58
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.

Do
.

Do
.

10
6

Zn
do

.

10
7

Z3
9

10
8

Zn

Zn
, 

Ba

do
.

do
.

Mi
ss
is
si
pp
i 

li
me
st
on
e

De
vo

ni
an

 
do
lo
mi
te
 

(M
us
ca
ta
tu
ck
 
Gr
ou
p)

Tw
o 

su
rf

ac
e 

ex
po

su
re

s.
 

On
e 

in
 
Sa
nd
er
s 

Gr
ou
p 

(Z
70
).

In
 
we

ll
 
cu
tt
in
gs
. 

Ne
ar
 

a 
su
rf
ac
e 

ex
po

su
re

 
Z7
1 

(n
ot
 
sh
ow
n 

se
pa

ra
te

ly
) 

of
 
sp
ha
le
ri
te
 
in
 

Mi
ss
is
si
pp
ia
n 

li
me
st
on
e 

(S
an

de
rs
 
Gr
ou
p)
.

In
 
ab
an
do
ne
d 

qu
ar

ry
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
50

, 
51
, 

58
 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

, 
32

.

Sh
af

fe
r,

 
19

81
, 

p.
 
31

, 
32

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
18
, 

19
, 

50
, 

51
, 

57
; 

Sh
af
fe
r,
 

19
81

, 
p.
 
25
.



Ma
p 

nu
mb

er

10
9

11
0

11
1

11
2

11
3

11
4

11
5

11
6

11
7

11
8

Na
me
 

Z2
9

Z6

Me
sh

bu
rg

er
 

St
on
e 

Co
mp
an

y 
qu

ar
ry

Ra
lp
h 

Ro
ge

rs
 

Co
mp
an
y 

qu
ar

ry

Co
mm

od
it

ie
s

Zn Zn Zn Zn Zn

Zn
, 

Ba

Ba
 

Zn

11
9 

We
bs
te
r 

qu
ar

ry
 

Ba
 

(a
ba
nd
on
ed

)

Si
ze

do
.

do
.

do
.

do
.

do
.

Z7
4

Pa
ul

 
Fr
an
k 

qu
ar
ry

Zn

Zn
, 

Ba

do
.

do
.

do
.

do
. 

do
.

do
.

Ho
st

 
ro

ck

De
vo

ni
an

 
do
lo
mi
te
 

(M
as
ca
ta
tu
ck
 
Gr
ou
p)

Si
lu
ri
an
 
do

lo
mi

te
 

(S
al
ar
ao
ni
e 

Do
lo
mi
te
)

De
vo

ni
an

 
li

me
st

on
e 

(M
us
ca
ta
tu
ck
 
Gr
ou
p)

De
vo

ni
an

 
li
me
st
on
e 

(M
us

ca
ta

tu
ck

 
Gr
ou
p)

do
.

Co
mm
en
ts

In
 w
el
l 

cu
tt

in
gs

,

do
.

do
.

Se
le

ct
ed

 
re
fe
re
nc
es

Sh
af

fe
r,

 
19

81
, 

p.
 
31

.

Sh
af

fe
r,

 
19

81
, 

p.
 
30

.

Do
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
50
, 

51
, 

53
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25
.

Sh
af
fe
r,
 
19

81
, 

p.
 
32

.

Do
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
18

, 
19
, 

50
, 

51
, 

55
; 

Sh
af
fe
r,
 

19
81

, 
p.
 
25
.

Sh
af
fe
r,
 
19

81
, 

p.
 
25
.

Do
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
50

, 
51

, 
56
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18
, 

19
, 

56
; 

Sh
af
fe
r,
 
19

81
, 

p.
 
25

.



Ma
p 

nu
mb

er
 

Na
me

12
0

12
1

12
2

12
3

Co
mm
od
it
ie
s

Ba Ba Ba Zn
, 

Ba

Si
ze

do
.

do
.

do
.

do
.

Ho
st
 
ro
ck     

12
4 

Na
ll
y,
 
Ba

ll
ar

d,
 

Ba
 

an
d 

Cu
to
 
qu
ar
ry

12
5

12
6

12
7

12
8

Z8
1

Ra
dc

li
ff

 
an
d 

Be
rr
y,
 
In
c.
 

qu
ar

ry

Zn Ba Zn Zn
, 

Ba

12
9 

Se
ym
ou
r 

Gr
av
el
 

Zn
, 

Ba
 

Co
mp
an
y 

qu
ar
ry

do
.

do
.

do
.

do
.

do
.

Mi
ss
is
si
pp
ia
n 

li
me

st
on

e 
(B

lu
e 

Ri
ve

r 
Gr
ou
p)

Co
mm
en
ts

In
 
ou
tc
ro
p 

in
 
dr

ai
na

ge
 

di
tc
h 

al
on

g 
In

di
an

a 
58

.

In
 
ou
tc
ro
p 

al
on

g 
ro
ad
, 

In
 
ro

ad
 
cu
t.

In
 
ab
an
do
ne
d 

qu
ar
ry
 

an
d 

ra
il

ro
ad

 
cu

t.

Mi
ss

is
si

pp
ia

n 
li
me
st
on
e 

In
 w
el

l 
cu
tt
in
gs
. 

(S
an

de
rs

 
Gr
ou
p)

do
,

Mi
ss

is
si

pp
ia

n 
Ha

rr
od

sb
ur

g 
Li
me
st
on
e 

(?
)

Mi
ss
is
si
pp
i 

Ha
rr

od
sb

ur
g 

Li
me
st
on
e

F
r
o
m
 a

n 
ab
an
do
ne
d 

qu
ar
ry
 
im

me
di

at
el

y 
we

st
 
of
 
Se
ym
ou
r 

Gr
av

el
 
Co

mp
an

y 
qu
ar
ry
 

(I
nd

ia
na
 
12

9)
.

In
 
ge
od

es
.

Se
le

ct
ed

 
re
fe
re
nc
es

Do
.

Do
. 

Do
.

Er
d 

an
d 

Gr
ee
nb
ur
g,
 

19
60

, 
p.
 
18

, 
19

, 
50

, 
51
, 

56
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18
, 

19
, 

57
; 

Sh
af
fe
r,
 
19

81
, 

p.
 
25

.

Sh
af

fe
r,

 
19

81
, 

p.
 
32
.

Er
d 

an
d 

Gr
ee
nb
ur
g,
 

19
60

, 
p.
 
18

, 
19

, 
59
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.

Sh
af
fe
r,
 
19

81
, 

p.
 
30

.

Er
d 

an
d 

Gr
ee
nb
ur
g,
 

19
60

, 
p.
 
18

, 
19

, 
50

, 
51
, 

55
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.

Do
.



Ma
p 

nu
mb

er

13
0

13
1

Na
me

Co
mm

od
it

ie
s 

Si
ze

 

Zn
 

do
.

Ba

13
2

13
3

13
4

Sa
le
m 

Li
me

 
an

d 
St

on
e 

Co
mp

an
y 

qu
ar
ry
 

(a
ba
nd
on
ed
)

Ho
os
ie
r 

Li
me
 
an

d 
St
on
e 

Co
mp
an
y 

qu
ar

ry

Zn Zn

Zn
, 

Ba

13
5

Zn

13
6

Zn
, 

Ba

13
7

Zn

13
8

Zn

do
. do
,

do
,

do
.

do
. do
,

do
,

do
,

Ho
st
 
ro
ck

Mi
ss

is
si

pp
ia

n 
li

me
 

st
on
e 

(S
al

am
on

ie
 
? 

Do
lo
mi
te
)

Co
mm

en
ts

In
 w
el
l 

cu
tt
in
gs
.

In
 
ab

an
do
ne
d 

qu
ar
ry
,

In
 
cu
t 

fo
r 

da
m 

sp
il

la
ge

.

In
 
ab

an
do

ne
d 

qu
ar

ry
,

In
 
ab

an
do
ne
d 

qu
ar

ry
,

In
 
ro

ad
 
cu
t 

on
 

In
di
an

a 
60
.

In
 
ra

il
ro

ad
 
cu

t

Se
le
ct
ed
 

re
fe

re
nc

es

Sh
af
fe
r,
 
19

81
, 

p.
 
30

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
18
, 

19
, 

62
; 

Sh
af
fe
r,
 
19

81
, 

p.
 
26

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
50

, 
51

, 
62

; 
Sh
af
fe
r,
 
19

81
, 

p.
 
25

.

Do
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18
, 

19
, 

50
, 

51
, 

62
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

, 
26

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
50

, 
51

, 
63

; 
Sh
af
fe
r,
 
19

81
, 

p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18

, 
19
, 

50
, 

51
, 

63
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25
, 

26
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
50
, 

51
, 

63
; 

Sh
af
fe
r,
 
19

81
, 

p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
50

, 
51

, 
62

; 
Sh
af
fe
r,
 
19

81
, 

p.
 
25

.



Ma
p 

nu
mb

er

13
9

14
0

14
1

14
2

14
4

14
5

14
6

14
7

Na
me

Sc
ot

t 
Co
un

ty
 

St
on

e 
Co

mp
an

y 
qu

ar
ry

Tr
i-

Co
un

ty
 

St
on

e 
Co
mp

an
y 

qu
ar
ry

Z1
3

Sc
he
el
er
 

qu
ar

ry

Co
mm

od
it

ie
s

Zn Ba Ba Ba Zn Zn Ba

Zn Zn

Si
ze
 

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

Ho
st
 
ro

ck

Mi
ss
is
si
pp
ia
n 

li
me

 
st
on
e 

(S
an

de
rs

 
Gr

ou
p)

Mi
ss
is
si
pp
ia
n 

li
me
 

st
on
e 

(B
lu

e 
Ri
ve
r 

Gr
ou
p)

Co
mm
en
ts

In
 
ra
il
ro
ad
 
cu
t.

In
 
ro

ad
 
cu

t 
on

 
In
di
an
a 

12
9.

Su
rf
ac
e 

ex
po
su
re
.

In
 
we
ll
 
cu
tt
in
gs
.

In
 w

el
l 

cu
tt
in
gs
,

In
 
ro

ad
 
cu

t 
on

 
In
di
an

a 
70

.

Se
le

ct
ed

 
re
fe
re
nc
es

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
50

, 
51

, 
61
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18
, 

19
, 

55
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

p.
 
18

, 
19

, 
61

; 
Sh

af
fe

r,
 
19

81
, 

p.
 
26

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
18

, 
19

, 
62

; 
Sh

af
fe

r,
 
19

81
, 

p.
 
26

.

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.

Sh
af

fe
r,

 
19

81
, 

p.
 
30

.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.
 
18

, 
19

, 
60

; 
Sh

af
fe

r,
 
19

81
, 

p.
 
26

.

Sh
af
fe
r,
 
19

81
, 

p.
 
31
.

Er
d 

an
d 

Gr
ee

nb
ur

g,
 

19
60

, 
p.

 
50

, 
51
, 

61
; 

Sh
af

fe
r,

 
19

81
, 

p.
 
25

.



K
E
N
T
U
C
K
Y

Ma
p 

nu
mb

er
Na

me

Ce
nt
ra
l 

Ke
nt

uc
ky

 
di
st
ri
ct
 
(M

or
e 

th
an

 
20
0 

ve
in
 

de
po
si
ts
; 

17
7 

mi
ne
s 

an
d 

pr
os
pe
ct
s 

de
sc

ri
be

d 
by
 

Ro
bi

ns
on

, 
19

31
)

Cu
mb
er
la
nd
 

Ri
ve
r 

ar
ea
 

(C
en

tr
al

 
Te
nn
es
se
e 

di
st
ri
ct
)

Co
mm
od
it
ie
s

Si
ze

Ba
 
(F

, 
Zn

, 
Pb

) 
Me

di
um

Ba
, 

F,
 
Zn
, 

Pb
 

Pr
os
pe
ct
s

3 
Il
li
no
is
- 

(I
ll
in
oi
s 

Ke
nt
uc
ky
 

25
) 

fl
uo
rs
pa
r

di
st

ri
ct

 
(I

n 
Ke
nt
uc
ky
 
mo
re
 

th
an
 
12

0 
mi

ne
s,

 
mi
ne
 
gr
ou
ps
, 

pr
os

pe
ct

s 
an
d 

oc
ur
re
nc
es
 
in

 
th
e 
We
st
er
n 

Ke
nt

uc
ky

 
di

st
ri

ct
)F 

(Z
n,

 
Pb

, 
Ba

) 
Me
di
um

zi
nc

-l
ea

d 
pr

od
uc

ti
on

, 
La
rg
e 

fl
uo

rs
pa

r
pr
od
uc
ti
on
,

Ho
st

 
ro
ck

Mo
st

ly
 
in

 M
id
dl
e 

Or
do

vi
ci

an
 
li
me
st
on
e;
 

96
% 

of
 
th
e 

ve
in

s 
ar
e 

in
 
Le
xi
ng
to
n 

Li
me
st
on
e 

Fo
rm

at
io

n,
 
Ty
ro
ne
 

Li
me

st
on

e 
an
d 

lo
we
r 

Cl
ay

's
 
Fe
rr
y 

Fo
rm
at
io
n,
 

So
me
 
ve
in
s 

ex
te

nd
 
in

to
Up
pe
r 

Or
do

vi
ci

an
Ri
ch
mo
nd
 
Gr
ou
p.

Up
pe
r 

Or
do
vi
ci
an
 

li
me

st
on

e 
(L
ei
pe
rs
 

Li
me
st
on
e)
 
an

d 
Mi

ss
is

si
pp

ia
n 

sh
al

e 
an
d 

li
me
st
on
e 

(F
or

t 
Pa
yn
e 

Fo
rm

at
io

n)

Mi
ss

is
si

pp
ia

n 
li

me
 

st
on
e,
 
sh

al
e 

an
d 

sa
nd
st
on
e

Co
mm
en
ts

In
 
st

ee
pl
y 

di
pp
in
g 

ve
in

s 
an
d 

fa
ul

t 
br
ec
ci
a 

fi
ll
in
gs
 
on
 
th

e 
Je
ss
am
in
e 

Do
me

. 
Mo
st
 
ve
in
s 

ar
e 

in
 

ne
ar

ly
 
ve

rt
ic

al
 
st
ri
ke
- 

sl
ip
 
fa
ul
ts
. 

17
7 

mi
ne

s 
an

d 
pr
os
pe
ct
s.

Se
le

ct
ed

 
re
fe
re
nc
es

Jo
ll
y 

an
d 

He
yl

, 
19

64
, 

p.
 
59

6-
62

4;
 

Pl
um

me
r,

 
19

71
, 

p.
 
25

2-
25

8;
 
Fo

hs
, 

19
13

, 
p.

 
44
1-
58
8;
 

Ro
bi

ns
on

, 
19

31
, 

12
7 

p.

St
ee

pl
y 

di
pp
in
g 

ve
in

s 
an

d 
fa

ul
t 

br
ec

ci
a 

fi
ll
in

gs
; 

ve
in
le
ts
 
of

 
ba

ri
te

 
in

 
sh

al
e;

 
ba

ri
te

 
in

 
ge
od
es
 
an

d 
as
 
ir
re
gu
la
r 

no
du
la
r 

se
gr
eg
at
io
ns
 
in
 

li
me
st
on
e.

Ve
in
 
de
po
si
ts
, 

be
dd
in
g 

re
pl
ac
em
en
t 

de
po

si
ts

, 
an
d 

re
si
du
al
 
de
po
si
ts
; 

mo
st
 
la

rg
e 

ve
in
 
de

po
si

ts
 

ar
e 

in
 
th

e 
pr
in
ci
pa
l 

NE
- 

or
 
E-

tr
en

di
ng

 
fa
ul
ts
; 

so
me
 
ar
e 

in
 

cr
os

s 
or

 
ob
li
qu
e 

fa
ul

ts
 

or
 
ot

he
r 

fr
ac
tu
re
s.
 
So
me
 

ve
in
s 

ar
e 

fi
ss
ur
e 

fi
ll
in
gs
; 

ot
he
rs

 
ha
ve
 
re

su
lt

ed
 
fr
om
 

re
pl
ac

em
en

t 
of

 
wa

ll
 
ro

ck
. 

In
 
so

me
 
de

po
si

ts
 
fl

uo
rs

pa
r 

ce
me

nt
s 

br
ec
ci
a 

fr
ag
me
nt
s.

Jo
ll
y 

an
d 

He
yl
, 

19
64

, 
p.

 
59

6-
62

4;
 

Pl
um
me
r,
 
19

71
, 

p.
 
25

7-
25

8;
 
Ta

yl
or

, 
19

62
.

Cu
rr
ie
r,
 
19

23
, 

19
37

, 
p.
 
36

4-
38

6;
 
Gr
og
an
 

an
d 

Br
ad
bu
ry
, 

19
68

, 
p.

 
37
0-
39
9;
 

Pi
nc
kn
ey
, 

19
76

, 
15
 
p.

; 
Wi

ll
ia

ms
 

et
 
al

, 
19

54
, 

12
7 

p.
, 

Wo
rl

 
et

 
al

, 
19

74
, 

p.
 
5 
an

d 
ma

p.



M
A
R
Y
L
A
N
D

Ma
p 

nu
mb

er
Na

me
 

Co
mm
od
it
ie
s 

Jo
hn

sv
il

le
 
Mi
ne
 

Ba

Sa
ub
le
 
qu
ar
ry

Ba

Si
ze

Sm
al

l

Oc
cu

rr
en

ce

Ho
st

 
ro

ck

Ca
mb
ri
an
 
li
me
st
on
e

Ca
mb
ri
an
 
li

me
st

on
e 

(L
ou
do
un
 
li
me
st
on
e)

Co
mm

en
ts

Be
dd

ed
 
le

ns

Ve
in
s,
 
sm
al
l 

ba
nd

s 
an
d 

st
ri
ng
er
s.

Se
le
ct
ed
 

re
fe

re
nc

es

Os
tr

an
de

r,
 
19

42
, 

p.
 
44

. 
Br
ob
st
, 

19
65

, 
p.

 
5

Wa
ts
on
 
an

d 
Gr

as
ty

, 
19

15
, 

p.
 
36

1-
36

2.
 

Br
ob
st
, 

19
65

, 
p.

 
5,



M
I
C
H
I
G
A
N

Ma
p 

nu
mb

er
Na
me

Co
mm
od
it
ie
s

Po
in
t 

Au
x 

Zn
 

Ba
rq
ue
s 

li
gh

th
ou

se

Co
ll
is
on
's
 
we

ll
, 

Pb
 

Sn
el
l'
s 

we
ll
 
an
d 

an
 
un
na
me

d 
we
ll

Mu
ll

er
's

 
we

ll
 

Zn

Ba
ue
r'
s 

we
ll

, 
Zn

 
Se
be
wa
in
g

Ca
ss

 
Ci

ty
 

Zn

Si
ze

Oc
cu
rr
en
ce

Ho
st

 
ro

ck

Mi
ss
is
si
pp
ia
n 

Co
ld

wa
te

r 
Fo

rm
at

io
n

Oc
cu

rr
en

ce
 

Py
ri

ti
fe

ro
us

 
sh

al
e

Oc
cu

rr
en

ce

do
. 

Mi
ss

is
si

pp
ia

n
Ba
yp
or
t 

Li
me

st
on

e

do
. 

Mi
ss

is
si

pp
ia

n
sa
nd
st
on
e 

(M
ar

sh
al

l 
Fo
rm
at
io
n)

Co
mm

en
ts

Sp
ha

le
ri

te
 
an
d 

ca
lc
it
e 

sh
el

l 
re
pl
ac
em
en
t.

Ga
le

na
 
re
po
rt
ed
 
fr

om
 

3 
we

ll
s 

at
 
de
pt
hs
 
of

 
40
 
to

 
75

 
fe

et
.

Ir
on

 
an
d 

zi
nc
 
su
lf
id
es
 

re
po
rt
ed
 
fr

om
 
a 

de
pt
h 

of
 

11
3-

11
8 

fe
et

.

Fr
ag
me
nt
s 

of
 
sh
al
er
it
e 

re
po

rt
ed

 
fr
om
 
a 

de
pt
h 

11
8 

fe
et

.

In
 
no

du
la

r 
co

nc
re

ti
on

s 
an
d 

dr
us

y 
ca
vi
ti
es
.

Se
le

ct
ed

 
re
fe
re
nc
es

He
in

ri
ck

, 
19

76
,

p.
 
19

5;
 
La
ne
, 

19
00

,
p.
 
22
9.

La
ne
, 

19
00

, 
p.

 
16
1.
 

La
ne

 
19

00
, 

p.
 
14

5.

He
in
ri
ck
, 

19
76

,
p.
 
19
5;
 
La
ne
, 

19
00

,
p.
 
22
1,
 
22

9.

Da
vi
s,
 
19

09
, 

p.
 
18
5,
 

20
3;
 
He
in
ri
ck
, 

19
76

, 
p.
 
19
6;
 
Ro

mi
ng

er
, 

18
76

, 
p.
 
10
4-
10
5.

Gr
an
d 

Le
dg
e 

Cl
ay

 
Pr

od
uc

ts
 

Co
mp
an
y

Be
ll
ev
ue

Zn
, 

Pb

Co
ld
wa
te
r

Zn
, 

Ba

Zn
, 

Pb

do
. 

Pe
nn

sy
lv

an
ia

n
Sa
gi
na
w 

Fo
rm

at
io

n

do
. 

Mi
ss

is
si

pp
ia

n
Ba
yp
or
t 

Li
me
st
on
e

do
. 

Mi
ss
is
si
pp
ia
n

Co
ld
wa
te
r 

Sh
al

e

In
 
ir
on
st
on
e 

co
nc

re
ti

on
s.

As
 
fi
ne
 
cr

ys
ta

ls
 
in

 
ca
vi
ti

es
.

In
 
cl

ay
-i
ro
ns
to
ne
 

co
nc

re
ti
on
s.

Do
rr
 
an

d 
Es

ch
ma

n,
 

19
70

; 
p.

 
25
5;
 

He
in

ri
ck

, 
19

76
, 

p.
 
19

5.

Do
rr
 
an
d 

Es
ch

ma
n,

 
19

70
, 

p.
 
25

5;
 

He
in
ri
ck
, 

19
76

, 
p.
 
19

5,
 
p.

 
55

.

Do
rr
 
an

d 
Es

ch
ma

n,
 

19
70

, 
p.

 
25

5;
 

He
in
ri
ck
, 

19
76

, 
p.
 
19

5.



NE
W 
YO

RK

Ma
p 

nu
mb

er
 

Na
me

1 
Ro

ss
ie

(B
ig

el
ow

, 
Ma

co
mb

)

Re
dw

oo
d

Pi
ll

ar
 
Po
in

t

Ma
rt
in
sb
ur
g

Fa
ir
fi
el
d

Sa
li
sb
ur
y

Li
tt
le
 
Fa
ll

s

Co
mm

od
it

ie
s 

Si
ze

Pb
, 

Zn
 

Sm
al

l

Pb Ba Ba

Zn
 
(P
b,
Cu
)

Ba

do
.

do
.

Pb
, 

Zn
 

Oc
cu

rr
en

ce

do
.

do
.

do
.

Ho
st

 
ro
ck

Pr
ec

am
br

ia
n 

to
 

Or
do
vi
ci
an
 
li

me
st

on
e 

an
d 

sa
nd
st
on
e

Ca
mb
ri
an
 
sa
nd
st
on
e 

(P
ot
sd
am
 
Sa

nd
st

on
e)

Or
do

vi
ci

an
 
li
me
st
on
e 

(T
re
nt
on
 
Li

me
st

on
e)

do
.

Or
do

vi
ci

an
 
sh

al
e 

(U
ti

ca
 
sh
al
e)

Or
do
vi
ci
an
 
li
me
st
on
e 

(T
re

nt
on

 
Li

me
st

on
e)

Or
do

vi
ci

an
 
do
lo
mi
ti
c 

li
me

st
on

e 
(B
ee
km
an
to
wn
 
Gr
ou
p?
)

Co
mm
en
ts

Si
lu

ri
an

 m
in
er
al
iz
at
io
n,

Ve
in
; 

sm
al

l 
am

ou
nt

 
of
 

ga
le
na
 
di
ss
em
in
at
ed
 
in
 

li
me

st
on

e.

Sm
al
l 

ve
in
s.

In
 
sm
al
l 

ve
in
s 

an
d 

ge
od
es
.

Fi
ll
in
g 

of
 
so

lu
ti

on
 

ca
vi

ti
es
 
an
d 

fi
ss

ur
es

In
 
sm

al
l 

ve
in

s 
an
d 

ge
od

es
.

Se
le

ct
ed

 
re

fe
re

nc
es

Br
ow
n,
 
in

 
pr
es
s,
 

Ne
um
an
n,
 
19
52
a,
 

25
 
p.

Mi
ll

er
, 

19
10

, 
p.
 
58

.

Me
rr

il
l,

 
18

95
, 

p.
 
58
2,
 
Ne

wl
an

d,
 

19
19

, 
p.
 
33
.

Mi
ll
er
, 

19
10

, 
p.
 
58

.

Ne
wl

an
d,

 
19

19
, 

p.
 
34
.

Ne
wl
an
d,
 
19

19
, 

p.
 
30

6.

Ne
wl

an
d,

 
19

19
, 

p.
 
34

.

Sa
ra

to
ga

 
Sp

ri
ng

s 
Zn

Bl
ue
 
Co
rn
er

s

10
 

Wh
it
e 

Cr
ee
k

Zn
, 

Fe

Pb

do
.

do
.

do
.

Or
do

vi
ci

an
 
do
lo
mi
te
 

(B
ee
km
an
to
wn
 
Gr
ou
p)

do
.

Li
me
st
on
e,
 
sa
nd
st
on
e 

an
d(
or
) 

sl
at

e

Ve
in
s

On
 
sm

al
l 

in
cl
in
ed
 

fr
ac
tu
re
s.

"S
ma

ll
 
st
ri
ng
s 

an
d 

bu
nc

he
s"
 
(M

at
he

r,
 
18

43
)

Ne
wl
an
d,
 
19

19
, 

p.
 
30

6.

Le
su
re
 
an
d 

Kl
em

ic
, 

19
77

.

Ha
rt

na
ge

l 
an
d 

Br
ou

gh
to

n,
 
19

51
, 

p.
 
61

; 
Ma

th
er

, 
18

43
, 

p.
 
49

8;
 
Ne

wl
an

d,
 

19
19

, 
p.
 
14
3.



Ma
p 

nu
mb

er

11

Na
me

Sp
ra
ke
rs

Co
mm

od
it

ie
s 

Si
ze

12
 

Ca
rl
is
e

13
 

Sc
ho

ha
ri

e

14
 

Ni
ag
ra
 
Fa

ll
s

15
 

Lo
ck

po
rt

16
 

Ma
nn
in
g

Zn
, 

Pb

Ba
 

Ba
, 

Sr
, 

Pb

Zn
 

Zn
 
(P
b)

Zn
 
(P
b,
 
Sr

, 
Ba
)

17
 

Ro
ch
es
te
r

(P
en

fi
el

d 
an

d 
ot
he
r 

qu
ar

ri
es

)

18
 

Wo
lc

ot
t

19
 

Co
ll
eg
e 

Hi
ll

Zn Ba
 

Zn
 
(C

u,
 
Pb

)

do
. do
, 

do
,

do
. 

do do
,

do
.

do
. 

do
.

Ho
st

 
ro

ck

sh
al

e

Co
mm

en
ts

Si
lu

ri
an

 
sh

al
e

Si
lu
ri
an
 
sh

al
e 

an
d 

li
me

st
on

e

Si
lu

ri
an

 
(?
) 

li
me
st
on
e

Si
lu

ri
an

 
do

lo
mi

te
 

(L
oc
kp
or
t 

Gr
ou

p)

Si
lu
ri
an
 
do

lo
mi

te
 

(L
oc

kp
or

t 
Gr

ou
p)

 
an
d 

ov
er

ly
in

g 
Ho
lo
ce
ne
 
pe
at
 
bo

gs

Si
lu

ri
an

 
do

lo
mi

te
 

(L
oc
kp
or
t 

Gr
ou
p)

Ve
in
s 

1/
4 

to
 
1 

1/
2 

in
ch

es
 
wi
de
.

No
du
la
r 

ag
gr

eg
at

es
 

of
 
cr

ys
ta
ls
.

Li
ni
ng
s 

of
 
sm
al
l 

ca
vi

ti
es

 
an
d 

st
ri

ng
er
s.

Me
ta
ls
 
co
nc
en
tr
at
ed
 
in

 
Si

lu
ri

an
 
pa
tc
h 

re
ef

s,
 

tr
an

sp
or

te
d 

by
 
gr

ou
nd

 
wa
te
rs
 
an
d 

se
le
ct
iv
el
y 

co
nc
en
tr
at
ed
 
in
 
pe
at
 

bo
gs

 
as
 
fi
ne
ly
 
di

vi
de

d 
su

lf
id

es
.

In
 
so

lu
ti

on
 
ca

vi
ti

es
.

Si
lu
ri
an

Si
lu

ri
an

 
do
lo
mi
te
 

(L
oc
kp
or
t 

Gr
ou
p)

In
 
ge
od
es
.

Di
ss

em
in
at

ed
 
or

 
in

 
ge
od
es
; 

in
 
re
ef
 
zo
ne
s,

Se
le

ct
ed

 
re

fe
re

nc
es

Ha
rt
na
ge
l 

an
d 

Br
ou

gh
to

n,
 
19

51
, 

p.
 
61

; 
Ne
wl
an
d,
 

19
19

, 
p.
 
14
3.

Be
ck

, 
18

42
, 

p.
 
20

7;
 

Ne
wl
an
d,
 
19

19
, 

p.
34

.

Be
ck

, 
18
42
, 

p.
 
20
7-
 

20
8;

 
Ne
wl
an
d,
 
19

19
, 

p.
 
34

, 
14
3.

Ha
ll
, 

18
43

, 
p.

 
44
7.

Ne
wl
an
d,
 
19

19
, 

p.
 
30
7.

Ca
nn
on
, 

19
55

, 
p.

 
11
9-
18
5.

Ba
ss
et
t 

an
d 

Ki
ns

la
nd

, 
19

73
, 

p.
 
H1
-H
9;
 
Je
ns
en
, 

19
42

, 
p.
 
19

9-
20

3;
 

Ki
ns

la
nd

, 
19

77
, 

p.
 
84
9-
85
4.

Be
ck

, 
18

42
, 

p.
 
20
9.

Da
le

, 
19

53
, 

p.
 
10

3-
10

8.



Ma
p 

nu
mb

er
 

Na
me
 

Co
mm

od
it

ie
s 

Si
ze

20
 

Bu
ff
al
o 

Ba
 

do
.

21
 

Si
lv

er
 
Cr
ee

k 
Ba

 
do

.

22
 

La
on
a 

Ba
 

do
.

23
 

Sy
ra
cu
se
 

Ba
 

do
.

24
 

Tu
ll
y 

Li
me
st

on
e 

Zn
, 

Ba
 

do
.

25
 

Au
bu
rn
 

Ba
 

do
.

Ho
st
 
ro

ck

De
vo

ni
an

La
te
 
De

vo
ni

an
 

mu
dr
oc
k 

an
d 

sh
al
e

De
vo
ni
an

Si
lu

ri
an

 
(?

) 
li

me
st

on
e

De
vo
ni
an
 
li

me
st

on
e

De
vo

ni
an

 
?

Co
mm

en
ts

"I
n 

la
mi

na
e,

 
in

..
. 

ro
un

de
d 

ma
ss
es
 
ca

ll
ed

 
se
pt
ar
ia
" 

(B
ec

k,
 
18

42
).

Ba
ri
te
 
no

du
le

s.

"I
n 

la
mi
na
e,
 
in

..
. 

ro
un
de
d 

ma
ss

es
 
ca

ll
ed

 
se
pt
ar
ia
" 

(B
ec

k,
 
18
42
).

"I
n 

pl
at

es
 
or

 
ta
bl
es
 

in
te
rl
ac
in
g 

ea
ch
 
ot

he
r"

 
(B

ec
k,

 
18
42
).

Re
pl

ac
em

en
t 

of
 
ma
tr
ix
 

an
d 

gr
ai
ns
, 

sh
el

l 
fi
ll
in
gs
.

"I
n 

la
mi
na
e,
 
in
 
..
. 

ro
un
de
d 

ma
ss
es
 
ca

ll
ed

Se
le

ct
ed

 
re

fe
re

nc
es

Be
ck
, 

18
42

, 
p.
 
20
9.

Pe
pp
er
, 

J.
 
F.

 ,
 

un
pu
bl
is
he
d 

da
ta

Be
ck

, 
18

42
, 

p.
 
20
9.

Be
ck

, 
18

42
, 

p.
 
20

6.

He
ck
el
, 

19
73

, 
p.

 
59

, 
75

, 
C9

.

Be
ck

, 
18

42
, 

p.
 
20

9.

26
 

Ca
yu
ga
 
an
d

Se
ne

ca
 
La

ke
s

27
 

Ca
na

an

28
 

Cl
av

er
ac

k

29
 

Li
vi

ng
st

on

Ba
, 

Zn
do
.

Pb
, 

Zn
 
(A

g)
 

Sm
al

l

De
vo

ni
an

 
sh
al
e 

(G
en
es
se
e 

sh
al
e)

li
me

st
on

e

se
pt
ar
ia
" 

(B
ec

k,
 
18
42
).

In
 
li
me
st
on
e 

co
nc
re
ti
on
s.
 

Ma
rt
en
s,
 
19

25
.

Pb

Pb
, 

Zn
?

Oc
cu

rr
en

ce

do
.

Ve
in
s.
 

Nu
me

ro
us

 
sm

al
l 

ve
in
s 

re
po

rt
ed

 
in
 
th

e 
ar

ea
.

Ve
in

In
 
an

 
ol
d 

mi
ne
 
in
 

Li
vi

ng
st

on
.

Be
ck

, 
19

42
, 

p.
 
46

; 
Ma
th
er
, 

18
43

, 
p.
 
50
0-
50
1.

Ma
th
er
, 

18
43

, 
p.
50
2;
 

Be
ck

, 
18

42
, 

p.
 
46

.

Ma
th
er
, 

18
43

, 
p.
 
50

3.



Ma
p 

nu
mb

er

30 31 32 33 34

Na
me

An
cr

am
 

(L
iv
in
gs
to
n 

Le
ad

 
Mi
ne

)

Co
mm

od
it

ie
s

Si
ze

Pb
 
(C

u,
Zn

,B
a,

Ag
) 

Sm
al
l

Sm
it
hf
ie
ld

 
(N
or
th
ea
st

)

Fi
sh
ki
ll

Pb
 
(C
u,
 
Ag
)

do
.

Pb
 
(C

u)
 

Oc
cu
rr
en
ce

Sh
aw

an
gu

nk
 

Zn
, 

Pb
 
(C
u)
 

di
st
ri
ct
 
(G

uy
ma

rd
, 

El
le
nv
il
le
, 

Sh
aw
an
gu
nk
, 

Ul
st
er
 
an
d 

Ot
is

vi
ll

e 
mi
ne
s)

Sm
al

l

Ha
ve
rs
tr
aw

Ba
Oc

cu
rr

en
ce

Ho
st

 
ro
ck

Or
do
vi
ci
an
 
do
lo
mi
te

(W
al

lo
ms

ac
Fo

rm
at

io
n)

Or
do

vi
ci

an
 
li
me
st
on
e

Li
me

st
on

e

Si
lu
ri
an
 

co
ng

lo
me

ra
te

, 
sa
nd
st
on
e,
 
an
d 

su
bg

ra
yw

ac
ke

 
(S

ha
wa

ng
un

k 
Co

ng
lo

me
ra

te
)

Co
mm

en
ts

Mi
ne
ra
li
za
ti
on
 
in
 
fa
ul
ts
 

of
 
po

ss
ib

le
 
Tr

ia
ss

ic
 
ag

e 
(R

ad
cl

if
f,

 
or
al
 
co

mm
un

i
 

ca
ti
on
, 

19
81

).

La
rg
e 

nu
mb

er
 
of
 
sm
al
l 

ve
in
s.

In
 
a 

th
in
 
ve

in
 
of
 

qu
ar

tz
.

In
 
sh
ee
te
d 

zo
ne

s 
al

on
g 

fa
ul
ts
, 

ta
bu

la
r 

bo
di

es
 

of
 
qu
ar
tz
, 

st
ri
ng
er
s 

an
d 

ve
in
s.

Mi
nu

te
 
cr
ys
ta
ls
 
as

so
ci

at
ed

 
wi

th
 
ca
lc
it
e.

Se
le

ct
ed

 
re

fe
re

nc
es

Ha
rt
na
ge
l 

an
d 

Br
ou

gh
to

n,
 
19

51
, 

p.
 
61

; 
Be

ck
, 

18
42

, 
p.

45
-4

6,
 
40

9;
 

Ma
th
er
, 

18
43

, 
p.
 
49
8-
50
0;
 
Ne
wl
an
d,
 

19
19

, 
p.

 
14
2-
14
3;
 

Pe
te
rs
on
,1
95
0,
 

p.
 
47
.

Be
ck
, 

18
42

, 
p.
 
46

; 
Ma

th
er

, 
18

43
, 

p.
 
50
0-
50
2;
 
Ne
wl
an
d,
 

19
19

, 
p.

 
14

3.

Ma
th
er
, 

18
43

, 
p.

50
3

Ei
le

rt
se

n,
 
19

50
, 

41
 
p.

; 
In
gh
am
, 

19
40

, 
p.

 
75

1-
76

0;
 
Ma
th
er
, 

18
43

, 
p.

 
35
9-
36
2;
 

Ne
wl
an
d,
 
19

19
, 

p.
 
30

0-
30

6;
 
Ne

um
an

n,
 

19
52

b,
 
10

 
p.

; 
Si
ms
 

an
d 

Ho
lt

z,
 
19

51
, 

p.
 
10

1-
12

0.

Be
ck

, 
18

42
, 

p.
 
20
6.



OH
IO

Ma
p 

nu
mb

er

1 2 3 4 5 6 7 8

Na
me

 
Co
mm
od
it
ie
s 

Si
ze

So
hi

o 
#1

 
Zn
 

Oc
cu
rr
en
ce

La
ut
ze
nh
ei

se
r

Lo
r 
ex
 
#1

 
Zn
 

do
.

Re
ck
ne
r

Li
be
rt
y 

#1
 

Zn
 

do
. 

Sl
ah
un
ek

Ma
um
ee
 
St

on
e 

Zn
, 

Sr
, 

F 
do

. 
Co
mp
an
y 

qu
ar
ry
 

(L
uc
as
 
Co
un
ty
)

Ma
um
ee
 
St

on
e 

Pb
, 

Zn
, 

F,
 
Sr
 

do
. 

Co
mp
an
y 

qu
ar
ry
 

(W
oo

d 
Co

un
ty

)

Kr
ae
me
r 

St
on

e 
Zn

, 
Pb

, 
F,
 
Sr
 

do
. 

Co
mp

an
y,

 
Wh
it
e 

Ro
ck

 
qu
ar

ry
 

(C
la

y 
Ce
nt
er
 

qu
ar
ry
)

Ma
um
ee
 
St

on
e 

Zn
, 

Sr
, 

F 
do

. 
Co
mp
an
y 

qu
ar
ry
 

(O
tt
aw
a 

Co
un

ty
)

Ol
d 

Ge
no
a 

Zn
, 

F 
do

.
qu
ar
ry

Ho
st

 
ro

ck
 

Co
mm

en
ts

Mi
dd

le
 
Or

do
vi

ci
an

 
We
ll

Tr
en

to
n 

Li
me

st
on

e

do
. 

do
.

Lo
we
r 

Or
do

vi
ci

an
 
Kn
ox
 

do
. 

Gr
ou

p

Si
lu

ri
an

 
Gr

ee
nf

ie
ld

 
Fo
rm
at
io
n 

an
d 

Lo
ck

po
rt

 
Gr
ou
p

do
.

Si
lu
ri
an
 
Lo

ck
po

rt
 

We
ll
 
kn
ow
n 

co
ll

ec
ti

ng
 

Gr
ou
p 

lo
ca
li
ty
.

do
.

do
.

Se
le

ct
ed

 
re
fe
re
nc
es

Bo
 t
om
an
 
an
d

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,

 
5.

Do
.

Do
.

Do
.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,

 
6.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4-
5,
 
8;
 
Ho
wa
rd
, 

19
59

; 
Mc
Al
li
st
er
, 

19
43

; 
Mo

nt
ag

e,
 

19
48

; 
Mo
rr
is
on
, 

19
35

; 
Zo
da
c,
 
19

47
.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4 

, 
6.

Do
.

Oh
io
 
Li

me
 

Co
mp

an
y 

qu
ar
ry

Pb
, 

Zn
, 

F,
 
Sr
 

do
.

do
.

10
 

Ma
rt

in
 M
ar
ie
tt
a 

Zn
, 

F 
Ch
em
ic
al
s

do
.

do
.

Qu
ar

ry

Bo
to

ma
n 

an
d 

St
ie
gl
it
z,
 
19

78
, 

p.
 
4,

 
6;
 
Gr
ee
n,
 

19
71

, 
p.
 
28

0-
28

1,

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

n.
 
4.

 
6.



Ma
p 

nu
mb

er
Na

me
Co
mm
od
it
ie
s

Si
ze

Ho
st
 
ro

ck
Co

mm
en

ts
Se

le
ct

ed
 

re
fe

re
nc

es

11 12 13 14 15 16 17 18 19 20

Ch
ar
le
s 

Pf
iz
er
 

an
d 

Co
mp
an

y 
qu
ar
ry

Le
ed
s'
 
ba
ri
te
 

oc
cu

rr
en

ce

Pu
gh

 
Qu
ar
ry
 

Co
mp
an
y 

qu
ar
ry

Fr
an
ce
 
St

on
e 

Co
mp
an
y 

qu
ar

ry

Ot
ta
wa
 
St

on
e 

Co
mp

an
y,

 
In

c.
 

qu
ar
ry

Ma
um
ee
 
St

on
e 

Co
mp

an
y,

 
Ju
nc
ti
on
 
qu

ar
ry

Ri
dg
e 

To
wn

sh
ip

 
St
on
e 

qu
ar
ry

De
lp
ho
s 

Qu
ar
ri
es
 

Co
mp

an
y 

qu
ar
ry

Na
ti

on
al

 
Li
me
 

an
d 

St
on
e 

Co
mp
an
y

Pu
tn
um
 
St

on
e 

Co
mp
an
y,
 
In

c.
 

qu
ar
ry

Pb
, 

F,
 
Sr

Ba

Zn
, 

F,
 
Sr

 
Ba Zn

, 
F

Zn
, 

F

Zn
, 

F

Zn
, 

F

Zn
, 

F

Zn Zn
, 

F

do
. 

do
.

do
. 

De
vo
ni
an
 H
ur
on
 

Sh
al
e

do
. 

De
vo

ni
an

 
Du
nd
ee
 
an
d 

De
tr
oi
t 

Ri
ve

r 
Fo

rm
at

io
ns

do
. 

Si
lu

ri
an

 
Ty
mo
ch
te
e 

Fo
rm
at
io
n

do
. 

Si
lu

ri
an

 
Ra

is
in

 
Ri

ve
r 

an
d 

Ty
mo

ch
te

e 
Fo
rm
at
io
ns

do
. 

De
vo

ni
an

 
Du
nd
ee
 
an
d

De
tr

oi
t 

Ri
ve
r 

Fo
rm
at
io
ns

do
. 

Si
lu

ri
an

 
Ty

mo
ch

te
e 

Fo
rm
at
io
n

do
. 

Si
lu

ri
an

 
Ty
mo
ch
te
e 

Fo
rm
at
io
n

do
. 

Si
lu

ri
an

 
Ra
is
in
 
Ri
ve
r

an
d 

Ty
mo

ch
te

e 
Fo

rm
at

io
ns

do
. 

do
.

Co
al

 
se
am
s 

tr
av
er
se
d 

by
 

"s
he

et
s"

 
of

 
ba

ri
te

.

Do
.

Le
ed
s,
 
18

75
, 

p.
 
10
5,

Bo
to

ma
n 

an
d 

St
ie
gl
it
z,
 
19

78
, 

p.
 
4,
 
6;

 
Pa
rr
 
an

d 
Ch
an
g,
 
19

77
, 

19
78

, 
19

79
, 

19
80

.

Bo
to
ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,
 
6.

Do
.

Do
.

Do
.

Do
.

Do
.

Do
.



Ma
p 

nu
mb

er

21 22 23 24 25 27 28 29

Na
me
 

Co
mm

od
it

ie
s

W
e
s
t
e
r
n
 
Oh

io
 

Zn
St
on
e 

Co
mp
an
y

qu
ar

ry

Na
ti

on
al

 
Li

me
 

Zn
, 

F 
an
d 

St
on
e 

Co
mp
an
y 

qu
ar
ry

Na
ti

on
al

 
Li

me
 

Zn
 

an
d 

St
on
e 

Co
mp

an
y 

qu
ar
ry

As
hl
an
d 

#1
 

Zn
 

Co
tn
er

Na
ti
on
al
 
Li
me
 

Zn
, 

Sr
 

an
d 

St
on
e 

Co
mp
an
y 

qu
ar

ry

Wh
it
e 

#1
 

Zn
 

St
ub
b

Br
in
ke
rh
of
f 

#1
 

Zn
 

Fo
x

C.
 
M.

 
Mc
Ca
rt
hy
 

Zn
 

qu
ar
ry

Ha
rd

in
 
Qu

ar
ry

 
Zn

, 
F 

Co
mp

an
y 

qu
ar

ry

30
 

Mc
Ma
ho
n-
Bu
ll
in
gt
on
 

Zn
 

#1
 
Wo
lf

Si
ze

 
Ho

st
 
ro

ck

do
. 

Si
lu
ri
an
 
Ty
mo
ch
te
e 

Fo
rm
at
io
ns

do
. 

do
.

do
. 

Si
lu

ri
an

 G
re
en
fi
el
d

Fo
rm
at
io
n 

an
d 

Lo
ck
po
rt
 

Gr
ou
p

do
. 

Mi
dd

le
 
Or

do
vi

ci
an

 W
el
ls

Cr
ee
k 

(G
le
nw
oo
d)
 
Fo
rm
at
io
n

do
. 

Si
lu

ri
an

 
Gr

ee
nf

ie
ld

Fo
rm
at
io
n 

an
d 

Lo
ck

po
rt

 
Gr

ou
p

do
. 

Mi
dd

le
 
Or

do
vi

ci
an

 
Tr

en
to

n 
Li
me
st
on
e

do
. 

Lo
we
r 

Or
do
vi
ci
an
 
Kn

ox
 

Do
lo
mi
te

do
. 

Si
lu
ri
an
 
Ra

is
in

 
Ri

ve
r

an
d 

Ty
mo
ch
te
e 

Fo
rm

at
io

ns

do
. 

Si
lu

ri
an

 
Ty

mo
ch

te
e 

Fo
rm
at
io
n

do
. 

Lo
we
r 

Or
do
vi
ci
an
 
Kn
ox
 

Fo
rm
at
io
n

Co
mm

en
ts We
ll

We
ll

We
ll

We
ll

Se
le

ct
ed

 
re
fe
re
nc
es

Do
.

Do
.

Bo
to
ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,
 
5.

Do
.

Bo
to
ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,
 
6.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,

 
5. Do
.

Bo
to
ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,

 
6.

Bo
to
ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,
 
5. Do
.

31
 

Bl
oo
d 

#1
 
Sc
hl
ab
ac
h,
 

Pb
 

Bl
oo
d 

#2
 
Sc
hm
id
t

do
. 

Si
lu

ri
an

 
do

lo
mi

te
 

(L
oc
kp
or
t 

Gr
ou
p)

We
ll
s,
 
ra
re
 
ga
le
na
 

as
 
a 

vu
g 

fi
ll
in
g.

Bo
to
ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,

 
6;
 
Mu
lt
er
, 

19
63

; 
p.
 
13
.



Ma
p 

nu
mb

er

32 33 34 35

Na
me

Wo
os
te
r,
 
ou

tc
ro

p 
ne

ar

Co
mm
od
it
ie
s

Zn
(P
b)

Ma
rs
ha
ll
vi

ll
e,

 
ou
tc
ro
ps
 
ne
ar

Im
me

l,
 
R.
 

Co
al

 
mi

ne

El
ls
wo
rt
h,

 
ou

tc
ro

p 
ne

ar

Zn
, 

Ba
(P

b)

Zn

Zn
, 

Ba

Si
ze do
.

do
.

do
.

do
.

Ho
st

 
ro
ck

Mi
ss
is
si
pp
ia
n 

Cu
yo
ha
ga
 

Fo
rm

at
io

n.

Pe
nn

sy
lv

an
ia

n 
sh
al
e 

of
 
th

e 
ba

sa
l 

Po
tt
s-
 

vi
ll
e 

Fo
rm

at
io

n 
ab
ov
e 

un
co

nf
or

mi
ty

Pe
nn

sy
lv

an
ia

n 
Al

le
gh

en
y 

Fo
rm
at
io
n

Pe
nn

sy
lv

an
ia

n

Co
mm

en
ts

As
 
cr

ys
ta

ls
 
in

 
sh
al
e,
 

as
 
fi

ll
in

gs
 
or

 
re

pl
ac

e
 

me
nt
s 

of
 
fo
ss
il
s,
 
an
d 

as
 
fo
ss
il
if
er
ou
s 

co
nc

re
ti

on
s 

as
so
ci
at
ed
 

wi
th

 
py

ri
te

 
an
d 

ca
lc

it
e.

In
 
cl

ay
-i

ro
ns

to
ne

 
se

pt
ar

ia
n 

co
nc

re
ti

on
s 

in
 

bl
ac

k,
 
bi

tu
mi

no
us

, 
th

in
ly

 
la

mi
na

te
d 

sh
al
e.

Wu
rt
zi
te
 
in

 
co

al
.

In
 
sh
ri
nk
ag
e 

cr
ac
ks

in
 
ir
on
st
on
e 

co
nc

re
ti

on
s

in
 
sh
al
e.

Se
le
ct
ed
 

re
fe
re
nc
es

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,

 
6;
 
Ve

r 
St

ee
g,

 
19

40
.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,

 
6;

 
Ve
r 

St
ee

g,
 

19
42

.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,

 
6.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
p.

 
4,
 
6.

36
 

St
eu

be
nv

il
le

, 
Zn

 
ou
tc
ro
p 

ne
ar

37
 

Oh
io

 
Ge
ol
og
ic
al
 

Zn
 

Su
rv

ey
 
st

ra
ti

- 
gr

ap
hi

c 
se

ct
io

n 
12
77
1

do
. 

Pe
nn
sy
lv
an
ia
n

Co
ne
ma
ug
h 

Fo
rm
at
io
n

do
. 

Si
lu
ri
an
 
Br
as
sf
ie
ld
 

Fo
rm

at
io

n

Wu
rt

zi
te

 
in
 
cl

ay
- 

ir
on

st
on

e 
co

nc
re

ti
on

s.
Do

.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
p.
 
4,
 
5.

38
 

Oh
io
 
Ge

ol
og

ic
al

 
Zn

 
Su

rv
ey

 
st

ra
ti

- 
gr

ap
hi

c 
se
ct
io
n 

15
75
6,
 
Ol
d 

Ma
rb
le
 

Cl
if
f,
 
Le
wi
sb
ur
g 

qu
ar
ry

39
 

Oh
io
 
Ge

ol
og

ic
al

 
Zn

 
Su
rv
ey
 
St
ra
ti
gr
ap
hi
c 

se
ct
io
n 

15
77

2

do
.

do
.

Si
lu

ri
an

 
Br
as
sf
ie
ld
 

Fo
rm

at
io

n

Si
lu

ri
an

 
Br

as
sf

ie
ld

 
Fo

rm
at

io
n

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
p.
 
4,
 
6.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,

 
6.



Ma
p 

nu
mb

er

40 41 42

Na
me

Co
mm

od
it

ie
s

43 44 45 46 47 48

Bl
ue

 
Ro
ck
 
qu

ar
ry

, 
Zn
 

Am
er
ic
an
 
Ag

gr
eg

at
es

 
Co

rp
or

at
io

n

Co
mi

nc
o-

Am
er

ic
an

 
Zn

 
CA
-5
4 

Sw
in
gl
ey

G.
 
E.

 
Ha

ve
ns

 
Zn

 
Li

me
st

on
e 

Co
mp

an
y 

qu
ar
ry

Oh
io
 
Ge
ol
og
ic
al
 

Zn
, 

Ba
 

Su
rv
ey
 
st

ra
ti

gr
ap

hi
c 

se
ct
io
n 

13
61

0;
 

Da
vo
n 

In
c.

, 
Hi
gh
la
nd
 

Pl
an
t 

qu
ar
ry

Ma
rs

ha
ll

 
qu
ar
ry

Zn

Oh
io
 
Ge
ol
og
ic
al
 

Zn
 

Su
rv
ey
 
st

ra
ti

gr
ap

hi
c 

se
ct
io
n 

13
60

9

Se
rp
en
t 

Mo
un
d

Zn
, 

F

Oh
io

 
Ge

ol
og

ic
al

 
Zn

 
Su
rv
ey
 
st
ra
ti
gr
ap
hi
c 

se
ct
io
n 

14
35

0

Oh
io

 
Ge
ol
og
ic
al
 

Zn
 

Su
rv
ey
 
st
ra
ti
gr
ap
hi
c 

se
ct
io
n 

97
32

Si
ze
 

do
.

do
. 

do
.

do
.

do
.

do
.

do
.

do
.

do
.

Ho
st
 
ro
ck

Si
lu

ri
an

 G
re
en
fi
el
d 

Fo
rm
at
io
n

Lo
we
r 

Or
do

vi
ci

an
 
Kn

ox
 

Do
lo
mi
te

Si
lu
ri
an
 
Gr

ee
nf

ie
ld

 
Fo
rm
at
io
n

Si
lu

ri
an

 
Br
as
sf
ie
ld
 

Fo
rm
at
io
n

Co
mm

en
ts

Si
lu

ri
an

 
Li
ll
ey
-P
ee
bl
es
 

Fo
rm
at
io
n

Si
lu

ri
an

 B
ra
ss
fi
el
d 

Fo
rm
at
io
n

Si
lu
ri
an
 
do

lo
mi

te
. 

Gr
ee
nf
ie
ld
 
Li

ll
ey

- 
Pe

eb
le

s,
 
Bi

sh
er

, 
an

d 
Br

as
sf

ie
ld

 
Fo

rm
at

io
ns

Si
lu

ri
an

 B
ra

ss
fi

el
d 

Fo
rm
at
io
n

Si
lu

ri
an

 
Br

as
sf

ie
ld

 
Fo

rm
at

io
n

We
ll

In
 
sh
at
te
r 

br
ec

ci
a 

in
 

cr
yp
to
ex
pl
os
 i
on
 

st
ru

ct
ur
e.

Se
le
ct
ed
 

re
fe

re
nc

es

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,
 
5. Do
.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,

5;
 
Ro
dg
er
s,
 

19
36

, 
p.

 
11

4.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,
 
5. Do
.

Bo
to
ma
n 

an
d 

St
ie
gl
it
z,
 
19

78
, 

p.
 
4,

 
5.

Bo
to

ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,
 
5;
 
He
yl
 
an
d 

Br
oc
k,
 
19

62
, 

p.
 
D9
5-
 

D9
7;

 
St
ou
t,
 
19

41
, 

p.
 
17
, 

78
.

Bo
to
ma
n 

an
d 

St
ie

gl
it

z,
 
19

78
, 

p.
 
4,
 
5. Do
.



Ma
p 

Se
le
ct
ed
 

nu
mb

er
 

Na
me
 

Co
mm
od
it
ie
s 

Si
ze
 

Ho
st

 
ro

ck
 

Co
mm

en
ts

 
re

fe
re

nc
es

49
 

Co
mi
nc
o-
Am
er
ic
an
 

Zn
, 

Ba
 

do
. 

Lo
we
r 

Or
do

vi
ci

an
 
Kn
ox
 

We
ll

 
Do

.
#1
 
Ro
ck
ey
 

Gr
ou

p

50
 

Oh
io

 
Ge
ol
og

ic
al

 
Zn

, 
Ba
 

do
. 

Si
lu
ri
an
 B
ra
ss
fi
el
d 

 
 

Do
. 

Su
rv

ey
 
st

ra
ti

gr
ap

hi
c 

Fo
rm
at
io
n 

se
ct

io
n 

12
66

7

51
 

Co
mi
nc
o-
Am
er
ic
an
 

Zn
, 

Ba
, 

do
. 

Lo
we
r 

Or
do
vi
ci
an
 

We
ll
 

Do
.

#1
 
Hu

gh
es

 
Cu

(?
) 

Kn
ox
 
Do

lo
mi

te

52
 

Ol
d 

Gl
ou

st
er

 
Br
ic
k 

Zn
 

do
. 

Pe
nn

sy
lv

an
ia

n 
Co
ne
ma
ug
h 

In
 
cl

ay
-i

ro
ns

to
ne

 
Bo

to
ma

n 
an

d
qu
ar
ry
 

Fo
rm

at
io

n 
co

nc
re

ti
on

s.
 

St
ie

gl
it

z,
 
19

78
,

p.
 
4,
 
6;

 
Se

am
an

 
an

d 
Ha

mi
lt

on
, 

19
50

, 
p.

 
43
-5
0.

Ul
 

N)



PE
NN
SY
LV
AN
IA

Ma
p 

nu
mb

er

1 2 3 4 5 6 7 8 9 10

Na
me

 
Co

mm
od

it
ie

s

Ha
rr

is
on

 
Zn
(?
),
 
Pb

(?
) 

To
wn

sh
ip

Ri
dg
e 
bu

ry
, 

Pb
, 

Cu
 

ea
st

 
of

Ro
ar

in
g 

Br
an
ch
 

Pb
,Z
n,
Cu
 

of
 
Ly
 c
om

in
g 

Cr
ee

k

Mi
ll
vi
ew
 
Qu

ar
ry

 
Pb

, 
Zn
 

(A
s,
 
Cu

)

Pr
os

pe
ct

 
12

 
Pb

, 
Cu

Oi
l 

Ci
ty

, 
Pb

, 
Zn

 
ea
st
 
of

Su
ga
r 

Hi
ll

 
Zn
 
(C
u)
 

Qu
ar
ry

Co
al
 
mi
ne
 

Pb
 

we
st

 
of

 
Pa

rk
er

Ra
co
on
 
Cr
ee

k 
Pb
, 

Zn
 

ne
ar

 
Be
av
er

No
rt
h 

Zn
, 

Pb
 
(?

) 
Va

nd
er

gr
if

t

Si
ze

 
Ho

st
 
ro

ck
 

Co
mm

en
ts

Oc
cu

rr
en

ce
 

 

Oc
cu
rr
en
ce
s 

De
vo
ni
an
 
Ca

ts
ki

ll
 

 
 

Fo
rm

at
io

n

Oc
cu

rr
en

ce
 

De
vo

ni
an

 
Up
pe
r 

 
 

Ca
ts
ki
ll
 
Fo
rm
at
io
n

do
. 

De
vo
ni
an
 
co

qu
in

oi
d 

Di
ss

em
in

at
ed

 
gr
ai
ns
, 

li
me

st
on

e 
(C
at
sk
il
l 

bl
eb

s 
an
d 

ve
in
le
ts
; 

Fo
rm

at
io

n)
 

mo
st
ly
 
co

nc
en

tr
at

ed
 

ne
ar

 
to

p 
of

 
co
qu
in
it
e 

be
d.

do
. 

De
vo

ni
an

 
sa

nd
st

on
e 

(C
at

sk
il

l 
Fo

rm
at

io
n)

do
. 

 
 

Oi
l-

we
ll

 
cu
tt
in
g.

do
. 

Pe
nn

sy
lv

an
ia

n 
Sp

ha
le

ri
te

 
an
d 

wu
rt

zi
te

 
si

de
ri

te
 
no
du
le
s 

in
 

in
 
no

du
le
s,
 

sh
al
e 

ab
ov

e 
th
e

Va
np

or
t 

li
me

st
on

e

do
. 

Ca
rb
on
if
er
ou
s 

fi
re

 
 
 

cl
ay

do
. 

Co
al
 
me

as
ur

es
 

No
du
le
s

do
. 

Li
my
 
sh
al
e 

at
 
ba
se
 

No
du

le
s 

of
 
Up
pe
r 

Fr
ee

po
rt

Se
le
ct
ed
 

re
fe
re
nc
es

Sm
it

h,
 
19

77
, 

p.
 
29
5.

Sm
it

h,
 
19

77
, 

p.
 
28
9.

Sm
it
h,
 
19

77
, 

p.
 
29
3.

Sm
it

h,
 
19

77
, 

p.
 
22

1-
22

2.

Sm
it

h,
 
19

77
, 

p.
 
29
1.

Sm
it

h,
 
19

77
, 

p.
 
29

5.

Sm
it

h,
 
19

77
, 

p.
 
22

3-
22

5.

Sm
it

h,
 
19
77
, 

p.
 
28

9.

Sm
it

h,
 
19

77
, 

p.
 
28
8.

Do
.

c
o
a
l



Ma
p 

nu
mb

er

11 12 17 18 19

Na
me

Va
ll
ey
 
Ca

mp
, 

br
ic
k 

ya
rd

 
qu

ar
ry

Gl
as

sm
er

e 
Br

ic
k 

Co
mp
an
y 

qu
ar

ry

16
 

Sc
ra
nt
on

Su
ll

iv
an

 
Tr

ai
l 

Co
al

 
Co
mp
an
y,
 

we
st

Pi
ne

 
Hi
ll

, 
Mi
lf
or
d

Co
mm
od
it
ie
s

Si
ze

Zn
, 

Ba
, 

Cu
 

Oc
cu
rr
en
ce
s

13
 

Wi
tt

me
r

14
 

Do
no

ho
e

15
 

Vi
ct
or
 
(H

ec
to

r)
 

Pb
, 

Zn
 

Ho
ll
ow

Oc
cu
rr
en
ce

Zn Zn Zn

Mi
lf
or
d 

Ro
ad
 

Zn
(?

)(
Pb

, 
Cu
)

20
 

Li
me
 
Bl
uf
f 

Qu
ar
ry

Zn
, 

Pb
(C

u)

do
,

do
,

do
,

do
,

do
,

Ho
st

 
ro

ck

Pe
nn
sy
lv
an
ia
n 

bl
ac
k 

sh
al

es
 
(C

on
em

au
gh

 
Fo

rm
at

io
n)

Mi
ss

is
si

pp
ia

n 
Po
co
no
 
sa

nd
st

on
e

Co
mm
en
ts

Se
le

ct
ed

 
re

fe
re

nc
es

Th
e 

mo
st

 
pr

od
uc

ti
ve

 
mi

ne
ra

l 
lo

ca
li

ti
es

 
fo
r 

oc
cu
rr
en
ce
 
of
 

wu
rt
zi
te
 
al
on
g 

sh
ri

nk
ag

e 
cr
ac
ks
 
in
 
cl

ay
-i

ro
ns

to
ne

 
co

nc
re

ti
on

s.
 
El
ev
en
 
ot

he
r 

oc
cu
rr
en
ce
s 

li
st

ed
 
by
 

Se
am

an
 
an

d 
Ha
mi
lt
on
, 

19
50

.

Co
ns
id

er
ed
 
by

 
Sm
it
h 

to
 

ha
ve
 
a 

re
as
on
ab
le
 
bu

t 
sl
ig
ht
 
ch
an
ce
 
of
 
in

di
ca

t
 

in
g 

a 
si

gn
if

ic
an

t 
pr
os
pe
ct
 

in
 
th

e 
ar

ea
.

La
ph

am
 
an
d 

Ge
ye
r,
 

19
59

, 
p.
 
29

-3
0;

 
Se

am
an

 
an
d 

Ha
mi
lt
on
, 

19
50

, 
p.
 
43
-5
0.

Sm
it

h,
 
19

77
, 

p.
 
29
1,

Pe
nn

sy
lv

an
ia

n 
co

al
 
me
as
ur
es

do
.

De
vo

ni
an

 M
ah
an
ta
ng
o 

Si
lt
st
on
e

De
vo
ni
an
 
Ha
mi
lt
on
 

Sa
nd
st
on
e

Li
me

st
on

e,
 
up
pe
r 

To
no

lo
wa

y 
Fo
rm
at
io
n 

of
 

Up
pe
r 

Si
lu

ri
an

 
ag

e 
an

d 
po
ss
ib
ly
 
lo
we
rm
os
t 

Ke
ys

er
 
Fo

rm
at

io
n 

of
 

De
vo

ni
an

 
ag

e.

In
 
ca

lc
it

e 
ve
in
s

Sm
it

h,
 
19

77
, 

p.
 
29

2

Sm
it

h,
 
19

77
, 

p.
 
29

3

Sm
it

h,
 
19

77
, 

p.
 
29

4,

Do
.

Sm
it

h,
 
19

77
, 

p.
 
17
7-
18
0.



Ma
p 

nu
mb

er
Na
me

Co
mm

od
it

ie
s

Si
ze

Ho
st

 
ro
ck

Co
mm

en
ts

Se
le
ct
ed
 

re
fe

re
nc

es

21 22 23

Ly
me
hu
rs
t 

Qu
ar

ry

De
Ha
ss
, 

A.
M.

Pb
, 

Zn

Pb

Bu
ff

al
o 

Va
ll
ey
 

Pb

do
.

do
.

do
.

Si
lu
ri
an
 
li

me
st

on
e 

(T
on

ol
ow

ay
 
Fo

rm
at

io
n)

Si
lu
ri
an
 
To

no
lo

wa
y 

li
me

st
on

e 
(?

)

Si
lu

ri
an

 
To
no
lo
wa
y(
?)
 

li
me

st
on

e

In
 
a 

ca
lc
it
e 

ve
in
le
t

Sm
it

h,
 
19

77
, 

p.
 
IS

O-
 

18
2.

Sm
it

h,
 
19

77
, 

p.
 
29

1.

Sm
it

h,
 
19

77
, 

p.
 
29
5.

24
Wi

nf
ie

ld
 
Qu

ar
ry

 
Zn

, 
Pb

do
.

25 26 27 28 29

Do
ug
ht
y 

mi
ne
 

(D
ou
gh
er
ty

)

Al
me

di
a 

mi
ne
 

ar
ea
 
(W

eb
b 

mi
ne

, 
Da

ve
's

 
Se
af
oo
d 

ou
tc

ro
ps

)

Pb
, 

Zn
 
(C

u)
 

Sm
al

l

Pb
, 

Zn
 

(C
u,

 
As
, 

Ag
)

I.
 
Tu

rn
's

fa
rm

Pe
nn
 
Ha
ve
n

Ju
nc
ti
on

Zn
 
(C

u)

Pb
 
(U

)

Wa
lc
ks
vi
ll
e

do
.

Oc
cu

rr
en

ce

do
.

Pb
, 

Zn
 
(C
u)
 

do
.

Si
lu

ri
an

 
li

me
st

on
e 

(u
pp
er
 
pa
rt
 
of
 
th

e 
To
no
lo
wa
y 

Fo
rm
at
io
n)

Si
lu

ri
an

 
li
me
st
on
e 

(T
on

ol
ow

ay
 
Fo
rm
at
io
n)

do
.

Si
lu

ri
an

 
re
d 

be
ds

 
(B
lo
om
sb
ur
g)

De
vo
ni
an
 
sa

nd
st

on
e 

(C
la

rk
s 

Fe
rr
y-
 

Du
nc

an
no

n 
of
 

Ca
ts

ki
ll

 
sa
nd
st
on
e)

De
vo
ni
an
 
sa

nd
st

on
e 

(U
pp
er
 
Tr

im
me

rs
 

Ro
ck

 
sa

nd
st

on
e)

Re
pl
ac
em
en
t 

of
 
py

ri
te

- 
be
ar
in
g 

la
mi

na
te

d 
li
me
st
on
e;
 
ca
lc
it
e 

an
d 

sp
ha

le
ri

te
 
ga

sh
 
ve
in
s.

In
 
ca
lc
it
e 

ve
in
s 

an
d 

a 
re
pl
ac
em
en
t 

be
d.

Ve
in

s 
in

 
ou
tc
ro
p,
 
or
e 

in
 
a 

fr
ac

tu
re

 
zo

ne
, 

as
 

ir
re
gu
la
r 

re
pl
ac
em
en
ts
 

of
 
li

me
st

on
e 

an
d 

al
on

g 
jo

in
t 

pl
an
es
. 

Po
ss

ib
ly

 
a 

cr
ac
kl
e 

br
ec
ci
a.

Oc
cu

rr
en

ce
 
of
 

cl
au

st
ha

li
te

 
an
d 

ur
an
in
it
e 

on
 
qu
ar
tz
- 

en
cr
us
te
d 

jo
in

t 
su

rf
ac

es
 
an
d 

di
ss

em
in

at
ed

.

In
 
te
ns
io
n 

fr
ac
tu
re
s 

an
d 

th
in

 
qu
ar
tz
 
ve

in
le

ts
 

al
on
g 

be
dd
in
g-
pl
an
e 

fr
ac
tu

re
s.

Sm
it

h,
 
19

77
, 

p.
 
18
5-
 

18
7.

Sm
it

h,
 
19

77
, 

p.
 
17

0-
 

17
5.

Sm
it

h,
 
19

77
, 

p.
 
16

3-
16

8.

Sm
it

h,
 
19

77
, 

p.
 
29

4.

Kl
em
ic
 
et

 
al

.,
 
19

63
; 

p.
 
67

, 
78

-7
9,

 
87
; 

Sm
it

h,
 
19

77
, 

p.
 
29
0.

Kl
em
ic
 
et

 
al
.,
 
19

63
, 

p.
 
58
, 

90
-9

1;
 
Sm

it
h,

 
19

77
, 

p.
 
29
0.



Ma
p 

nu
mb
er

Na
me

Co
mm
od
it
ie
s 

Si
ze

Ho
st

 
ro
ck

Co
mm

en
ts

Se
le

ct
ed

 
re
fe
re
nc
es

30
 

N
es

q
u
eh

o
n
ig

,
Co
al
 
st
ri
p 

mi
ne

 
so
ut
hw
es
t 

of

31
 

Bo
wm
an
 t
ow

n

32
 

Le
hi
gh
 
Ga
p

33
 

He
ck
to
wn
,

li
mo

ni
te

 
mi
ne
 

on
 
vo
n 

St
eu
be
n 

fa
rm

Sc
hn
ei
de
r

35
 

Kr
ea
me
r

36
 

Wa
de

vi
ll

e

37
 

St
at
e 

Ga
me

 
La

nd

38
 

Po
tt

sv
il

le

39
 

Ad
am
sv
il
le

Pb Pb Pb Zn Zn Zn

Pb
, 

Zn
, 

Cu

Pb Pb Pb
, 

Zn

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

Pe
nn

sy
lv

an
ia

n 
co

al
 
me

as
ur

es

De
vo

ni
an

 
sa

nd
st

on
e 

(L
ow

er
 
Ca
ts
ki
ll
)

Si
lu
ri
an
 
sa
nd
st
on
e 

(T
us
ca
ro
ra
-S
ha
wa
ng
un
k)

Co
ns

id
er

ed
 
by
 
Sm

it
h 

(1
97

7,
 
p.
 
29

4)
 
to

 
ha
ve
 

a 
re

as
on

ab
le

 
bu

t 
sl

ig
ht

 
ch
an
ce
 
of

 
in

di
ca

ti
ng

 
a 

si
gn
if
ic
an
t 

pr
os
pe
ct
 

in
 
th
e 

ar
ea

.

Lo
we
r 

Or
do

vi
ci

an
 

do
lo
mi
te
 
(B

ee
km

an
- 

to
wn
 
Gr
ou
p)

De
vo
ni
an
 
co

ng
lo

me
ra

te
 

(R
id
gl
ey
 
Me

mb
er

, 
Ol
d 

Po
rt
 
Fo
rm
at
io
n 

be
lo
w 

Ne
ed
mo
re
)

Pe
nn

sy
lv

an
ia

n 
co

al
 

me
as
ur
es

gr
ay

wa
ck

e

Pe
nn
sy
lv
an
ia
n 

co
al

 
me

as
ur

es

De
vo

ni
an

 
sa
nd
st
on
e 

(P
al

me
rt

on
 
sa

nd
st

on
e)

Sm
it
h,
 
19

77
, 

p.
 
29
0.

Do
.

Sm
it
h,
 
19

77
, 

p.
 
29

0.

Sm
it

h,
 
19

77
, 

p.
 
29
4.

Sm
it

h,
 
19

77
, 

p.
 
29

3.

Sm
it
h,
 
19

77
, 

p.
 
29

5.

Do
.

Do
.

Do
.

Do
.



Ma
p 

nu
mb

er
Na
me

Co
mm

od
it

ie
s

Si
ze

Ho
st
 
ro

ck
Co

mm
en

ts
Se
le
ct
ed
 

re
fe

re
nc

es

40
 

Fr
ie
de
ns
vi
ll
e 

Zn
 
(C

d)
 

Di
st
ri
ct
- 

Ue
be
rr
ot
h 
Mi

ne
, 

Ol
d 

Ha
rt
ma

n 
Mi

ne
 

Co
rr
el
l 

or
 
Sa

uc
on

 
Mi
ne
, 

Tr
ia

ng
le

 
or
 

Th
re
e 

Co
rn
er
s 

Mi
ne

In
cl

ud
ed

 
Gr

ee
ne

 
Mi

ne
 

Zn
 

in
 
40

La
rg
e

Oc
cu
rr
en
ce

Lo
we
r 

Or
do
vi
ci
an
 

do
lo

mi
te

 
(R

ic
ke

nb
ac

k 
Fo
rm
at
io
n 

of
 
Be

ek
ma

n
 

to
wn

 
Gr
ou
p)

Re
pl

ac
em

en
t 

of
 
br
ec
ci
as

Ja
ck
so
n 

Fo
rm

at
io

n 
of
 
Be
ek
ma
nt
ow
n 

Gr
ou

p
Co
ns
id

er
ed
 
by

 
Sm

it
h 

(1
97
7,
 
p.

 
28

9)
 
to
 
ha
ve
 

a 
re
as
on
ab
le
 
bu

t 
sl
ig
ht
 

ch
an

ce
 
of

 
in

di
ca

ti
ng

 
a 

si
gn

if
ic

an
t 

pr
os

pe
ct

 
in

 
th
e 

ar
ea

.

Ca
ll

ah
an

, 
19

68
, 

p.
 
94

-1
07

; 
Sm

it
h,

 
19

77
, 

p.
 
82
-8
8,
 

10
2-
11
1,
 
14
0-
14
9.

Sm
it

h,
 
19

77
, 

p.
 
29
3,

In
cl
ud
ed
 

Al
le
nt
ow
n 

qu
ar

ry
 

Zn
 

in
 
40
 

at
 
Li

tt
le

 
Le
hi
gh
-

Jo
rd
an
 
Cr
ee

k
i j

41
 

Ri
ck

en
ba

ck
 

Zn

42
 

Ol
ey
 V
al
le

y 
Zn

 
(C
u)

43
 

Mi
le

sb
ur

g 
Ga
p 

Zn
, 

Pb

44
 

Sk
yt
op
 

Pb
, 

Ba

do
.

do
.

do
.

Pr
os

pe
ct

s

Oc
cu
rr
en
ce

Ca
mb

ri
an

 
Li

me
st

on
e 

(A
ll

en
to

wn
 
Fo

rm
at

io
n)

Lo
we
r 

Or
do
vi
ci
an
 

Be
ek
ma
nt
ow
n 

Gr
ou
p

Lo
we
r 

Mi
dd
le
 

Or
do

vi
ci

an
 
do
lo
mi
te
 

an
d 

li
me
st
on
e 

(O
nt

el
au

ne
e 

Fo
rm
at
io
n)

Si
lu

ri
an

 
qu

ar
tz

it
e

(T
us

ca
ro

ra
Fo

rm
at

io
n)

Si
lu

ri
an

 
qu

ar
tz

it
e 

(T
us
ca
ro
ra
 
an

d 
Ju
ni
at
a 

Fo
rm

at
io

ns
)

Do
,

Do

In
 
br
ec
ci
as
 
ne

ar
 
th
e 

cr
es
t 

of
 
an

 
an

ti
cl

in
e,

In
 
ve
in
le
ts
, 

al
on
g 

fa
ul
ts
, 

in
 
br

ec
ci

as
.

Do
.

Sm
it

h,
 
19

77
, 

p.
 
28
9,

Sm
it

h,
 
19

77
, 

p.
 
11
2-
 

11
3.

Sm
it

h,
 
19

77
, 

p.
 
20
8-
 

21
7.

Sm
it

h,
 
19

77
, 

p.
 
20
9



Ma
p 

nu
mb

er

45

Na
me

Si
nk
in
g 

Va
ll
ey
- 

Ke
ys

to
ne

 
Mi

ne
 

ar
ea

Co
mm
od
it
ie
s

Zn
, 

Pb

Si
ze

Sm
al

l

Ho
st

 
ro

ck

Or
do
vi
ci
an
 
li

me
st

on
e 

an
d 

do
lo
mi
te

Co
mm

en
ts

In
 
ve
in

s 
an
d 

br
ec
ci
as
.

Se
le
ct
ed
 

re
fe

re
nc

es

Sm
it

h,
 
19

77
, 

p.
 
89
- 

10
2,

 
p.
 
12
4-
14
0.

46
Mi
ll
 
Ru

n

47
 

Ca
no
e 

Cr
ee

k 
Qu
ar
ry

48
 

Th
om

ps
on

u-,
 

49
 

Ha
re
s 

Va
ll
ey

00
ar
ea

Pb
 
(Z

n)

Zn

Pb
, 

Zn

Oc
cu

rr
en

ce

do
.

Pr
os
pe
ct

Zn
, 

Pb
 

Pr
os

pe
ct

s
an

d 
oc

cu
rr

en
ce

s

50
 

Ro
ar
in
g 

Sp
ri

ng
 

Zn
 
(P
b)
 

Oc
cu

rr
en

ce
s 

ar
ea

51
 

Kn
is
le
y 

an
d 

Zn
 

Sp
ro
ul
 
Li

me
 
an
d 

St
on
e 

Co
mp

an
y 

Qu
ar
ri
es

52
 

So
is

te
r 

Li
mo
ni
te
 

Fe
(Z

n)
 

Mi
ne
 
(3

 
lo

ca
ti

on
s)

53
 

Wo
od

bu
ry

 
Pr

os
pe

ct
 

Zn
, 

Pb
 

ar
ea

do
.

do
.

Pr
os
pe
ct
s

De
vo

ni
an

 
sa

nd
st

on
e

(C
he
mu
ng
(?
)

Fo
rm

at
io

n)

Si
lu

ri
an

 
li
me
st
on
e 

(K
ey
se
r 

Fo
rm
at
io
n)

Si
lu

ri
an

 
li
me
st
on
e

(T
on
ol
ow
ay

Fo
rm

at
io

n)

Si
lu

ri
an

 
cl
as
ti
c 

ro
ck

s 
(m

ai
nl

y 
Tu

sc
ar

or
a 

Fo
rm
at
io
n)

Or
do
vi
ci
an
 
do

lo
mi

te
 

(B
el

ef
on

te
 
an
d 

Up
pe
r 

Ax
em
an
n 

Fo
rm
at
io
ns
)

Ga
le

na
 
di
ss
em
in
at
ed
 

in
 
sa
nd
st
on
e.

Mi
ne

ra
li

za
ti

on
 
on
 
a 

jo
in
t.

Mi
ne

ra
li

za
ti

on
 
al

on
g 

an
d 

ne
ar
 
a 
jo
in
t.

Mi
ne
ra
li
za
ti
on
 
al
on
g 

jo
in
ts
, 

as
so
ci
at
ed
 
wi

th
 

fa
ul
ts
, 

th
in

 
ve
in
s,
 

li
mo

ni
te

 
go

ss
an

s.

Sm
it

h,
 
19

77
, 

p.
 
21

9,

Sm
it

h,
 
19

77
, 

p.
 
16
8-
 

17
0.

Sm
it
h,
 
19

77
, 

p.
 
18

3-
 

18
5.

Sm
it

h,
 
19

77
, 

p.
 
18
8-
 

20
7;

 
Sm
it
h 

et
 
al

, 
19

71
.

Si
lu
ri
an
-D
ev
on
ia
n 

li
me
st
on
e 

(T
on

ol
ow

ay
 

an
d 

Ke
ys
er
 
Fo
rm
at
io
n

Or
do

vi
ci

an
 
do

lo
mi

te
 

(B
ee
km
an
to
wn
 
Gr
ou
p)

Ca
mb

ri
an

-O
rd

ov
ic

ia
n 

li
me

st
on

e 
an
d 

do
lo

mi
te

In
 
do
lo
mi
te
 
be
d 

th
at
 
ha
s 

Sm
it
h,
 
19

77
, 

p.
 
11
5-

be
en

 
pa

rt
ly

 
re

pl
ac

ed
 
by

 
12

0.
si
li
ca
, 

in
 
ch

er
t 

no
du
le
s,

qu
ar
tz
 
an

d 
do
lo
mi
te
 
ro

se
tt

es
an

d 
in

 
sh
al
y 

la
mi

na
e 

be
tw

ee
n

be
ds

.

In
 
ca

lc
it

e-
fi

ll
ed

 
jo

in
ts

. 
Sm
it
h,
 
19

77
, 

p.
 
17

6-
17

7.

Po
ss

ib
ly

 
in
 
a 

co
ll

ap
se

- 
ru

bb
le

 
br
ec
ci
a.

In
 
br
ec
ci
as
.

Sm
it

h,
 
19

77
, 

p.
 
12

0-
 

12
4.

Sm
it

h,
 
19

77
, 

p.
 
14
9-
 

16
2.



Ma
p 

nu
mb

er
 

Na
me

54
 

En
tr
ik
en

55
 

Sh
ir
le
ys
bu
rg

56
 

Ft
. 

Li
tt

le
to

n 
ar
ea

57 58 59 60 61 62

Ne
w 

En
te

rp
ri

se
 

Qu
ar
ry

Ce
nt

er
vi

ll
e

Hy
nd
ma
n

La
ke
 
Lo
on

Co
ok
s 

Mi
ll

s

Ch
am
be
rs
bu
rg
 

ar
ea

Co
mm
od
it
ie
s 

Si
ze

Oc
cu
rr
en
ce

Pb Pb
(?

)

Ba Zn Zn Pb Ba Ba Ba

do
.

Sm
al

l

Oc
cu
rr
en
ce

do
.

do
.

do
.

do
.

Sm
al

l

Ho
st

 
ro

ck
 

Co
mm
en
ts

Mi
ss
is
si
pp
ia
n 

sa
nd

st
on

e 
 
 

of
 
th

e 
Po

co
no

 
Fo
rm
at
io
n

Si
lu
ri
an
 
qu

ar
tz

it
e 

Co
ns

id
er
ed
 
by
 
Sm
it
h 

(T
us

ca
ro

ra
 
Fo

rm
at

io
n)

 
(1

97
7)

 
to

 
ha

ve
 
a

re
as
on
ab
le
, 

bu
t 

sl
ig
ht
 

ch
an
ce
 
of

 
in
di
ca
ti
ng
 
a 

si
gn

if
ic

an
t 

pr
os

pe
ct

 
in

 
th
e 

ar
ea

.

Si
lu

ri
an

 
li
me
st
on
e 

Re
pl
ac
em
en
t 

of
 
wa
ll
 

(T
on
ol
ow
ay
 
Fo

rm
at

io
n)

 
ro

ck
 
an
d 

br
ec

ci
a 

fr
ag
 

me
nt
s 

in
 
a 

fa
ul
t 

zo
ne
.

Or
do

vi
ci

an
 
(M

il
ro

y 
 
 

Me
mb
er
 
of
 
th
e 

Lo
ys

bu
ry

 
Fo

rm
at

io
n)

Se
le
ct
ed
 

re
fe

re
nc

es

Sm
it

h,
 
19

77
, 

p.
 
29
2.
 

Sm
it

h,
 
19

77
, 

p.
 
29
2.

So
co

lo
w,

 
A.
 
A.
, 

19
59

.

Sm
it
h,
 
19

77
, 

p.
 
28
9.

De
vo

ni
an

 
li
me
st
on
e 

ne
ar
 
ba

se
 
of

 
Sh
ri
ve
r 

Fo
rm

at
io

n

Mi
ss
is
si
pp
ia
n

th
ro
ug
h

Pe
nn

sy
lv

an
ia

n

Mi
dd
le
 
De
vo
ni
an
 
sh
al
e 

(M
ar
ce
ll
us
 
Sh
al
e)

Mi
dd
le
 
De

vo
ni

an
 
sh
al
e 

(M
ar
ce
ll
us
 
Sh
al
e)

In
 
re

si
du

al
 
so

il
ov

er
ly

in
g 

Ca
mb
ri
an

an
d 

Or
do

vi
ci

an
 
li

me
st

on
e0.

5%
 
Zn

 
in

 
go

et
hi

te
. 

Co
ns
id
er
ed
 
by

 
Sm
it
h 

(1
97
7)

 
to

 
ha
ve
 
a 

re
as
on
 

ab
le

, 
bu
t 

sl
ig
ht
 
ch
an
ce
 

of
 
in

di
ca

ti
ng

 
a 

si
gn

if
ic

an
t 

pr
os

pe
ct

 
in

 
th

e 
ar

ea
.

Ou
tc
ro
p 

al
on
g 

Go
os

eb
er

ry
 

ru
n.

Sm
it

h,
 
19

77
, 

p.
 
28
8.

Sm
it
h,
 
19

77
, 

p.
 
28

8.

No
du
le
s 

in
 
sh

al
e.

do
.

Ve
in
s.

De
Wi
tt
, 

19
74
 
an
d 

pe
rs

on
al

 
co
mm
un
.,
 

19
81

.

De
Wi
tt
, 

19
74

 
an
d 

pe
rs
on
al
 
co

mm
un

.,
 

19
81

.

Br
ob
st
, 

19
65

, 
p.
 
7;
 

St
on
e,
 
19

40
, 

p.
 
5-
8.



Ma
p 

nu
mb

er

63 64 65

Na
me

Wa
yn

es
bo

ro
 

ar
ea

Ba
mf

or
d 

Mi
ne
 

ar
ea

No
rt
h 

Ma
no

r 
Hi
ll
 
ar
ea

Co
mm
od
it
ie
s 

Si
ze

66
 

Ga
p 

No
rt

he
as

t

67
 

Yo
rk
 
St

on
e 

an
d 

Su
pp
ly
 
Co

mp
an

y 
Ne
w 

Qu
ar

ry

68
 

Pe
qu
ea
 
an
d 

Bu
rn

t 
Mi
ll
s 

Si
lv

er
 

Mi
ne
s 

ar
ea

Ba Zn Zn

Oc
cu
rr
en
ce

Sm
al

l

Oc
cu

rr
en

ce

Zn
 
(P
b,
 
Cu

) 
Pr

os
pe

ct

Zn
 
(C
d,
 
Cu

) 
Oc
cu
rr
en
ce

Pb
, 

Ag
Sm

al
l

Ho
st

 
ro

ck

In
 
re

si
du

al
 
cl

ay
s 

an
d 

Ca
mb
ri
an
 

li
me

st
on

e

Ca
mb
ri
an
 
do

lo
mi

te
 

(m
ai
nl
y 

Le
dg
er
 

Do
lo

mi
te

)

Ca
mb

ri
an

 
do
lo
mi
te
 

(V
in

ta
ge

 
Fo
rm
at
io
n)

do
.

Ca
mb

ri
an

 
do

lo
mi

te
 

(L
ed

ge
r 

Fo
rm
at
io
n)

Ca
mb

ri
an

 
do

lo
mi

te
 

(V
in

ta
ge

 
Fo
rm
at
io
n)

Co
mm
en
ts

Ve
in

 
fi
ll
in
g 

in
 

br
ec

ci
at

ed
 
li
me
st
on
e.

Ve
in
s 

co
nf
or
ma
bl
e 

to
 

be
dd

in
g.

As
 
bl
eb
s 

di
ss

em
in

at
ed

 
in
 
do
lo
mi
te
; 

as
 
ve

in
le

ts
 

an
d 

li
mo
ni
te
 
re

pl
ac

in
g 

py
ri
te

.

Ge
oc

he
mi

ca
l 

an
om
al
ie
s 

fo
r 

zi
nc
 
to
 
th

e 
so

ut
h 

an
d 

so
ut
hw
es
t.

In
 
ir
re
gu
la
r 

ho
ri

zo
nt

al
 

le
ns

 
at
 
le
as
t 

pa
rt

ly
 

lo
ca

li
ze
d 

wi
th

in
 
a 

pa
rt

ic
ul

ar
 
be
d.

In
 
qu

ar
tz

 
ve

in
s 

al
on
g 

be
dd
in
g 

pl
an
es
.

Se
le

ct
ed

 
re
fe
re
nc
es

Do
.

Sm
it

h,
 
19

77
, 

p.
 
19
- 

32
; 

Fr
ee
dm
an
, 

19
72

.

Sm
it

h,
 
19

77
, 

p.
 
54
- 

57
.

Sm
it
h,
 
19

77
, 

p.
 
46
- 

49
.

Sm
it

h,
 
19

77
, 

p.
 
80
-8
1.

Sm
it

h,
 
19

77
, 

p.
 
62

-7
9.



TE
NN

ES
EE

Ma
p 

nu
mb

er
Na

me

J.
 
Cu

rt
is

 
No

. 
1 

Me
mp
hi
s 

Eq
ui
pm
en
t 

Co
mp
an
y

Co
mm
od
it
ie
s

Si
ze

Ho
st
 
ro
ck

Zn
Oc
cu
rr
en
ce
 

Lo
we
r 

Or
do

vi
ci

an
 

Kn
ox
 
Gr

ou
p

Co
mm

en
ts

In
 w

el
l 

cu
tt

in
gs

,

Se
le

ct
ed

 
re

fe
re

nc
es

Te
nn
es
se
e 

Di
vi

si
on

 
of
 
Ge

ol
og

y,
 

un
pu
bl
is
he
d 

da
ta

, 
19

69
.

He
yw
oo
d 

Co
rd

le
 

Zn
 

No
. 

1,
 
Me
mp

hi
s 

Eq
ui
pm
en
t 

Co
mp

an
y

Fe
e 

(J
oy

ne
r)

 
Zn

 
No

. 
1,
 

Dr
au
gh
on
 
Br

os
.

do
,

do
,

Ce
nt
ra
l 

Te
nn
es
ee
 

Zn
 
(B
a,
F,
Pb
) 

La
rg
e

di
st
ri
ct

(E
lm

wo
od

 
an

d
Go
rd
on
sv
il
le
 
Mi

ne
s;

de
po
si
ts
 
ne
ar
 
Su

ga
r

Cr
ee
k,
 
Ga
in
es
bo
ro
,

Ha
rt

sv
il

le
, 

Le
ba

no
n,

Ca
rt

ha
ge

; 
si

x 
sm

al
l

mi
ne
s 

on
 
ve
in
s,

nu
me
ro
us
 
pr

os
pe

ct
s

an
d 

oc
cu

rr
en

ce
s)

W.
 
E.
 
Be
rt
ra
m 

No
. 

1,
 
Sa

m 
Ja

rv
is

Zn
Oc

cu
rr

en
ce

do
.

Ca
mb
ri
an
- 

Or
do

vi
ci

an
 
Kn

ox
 

Gr
ou

p

Lo
we
r 

Or
do

vi
ci

an
 

do
lo

mi
te

 
an

d 
li
me
 

st
on
e 

(K
no

x 
Gr
ou
p;
 

mo
st

 
or
e 

is
 
in
 
th
e 

lo
we

r 
an
d 

mi
dd
le
 

Ma
sc
ot
 
Do

lo
mi

te
; 

su
bo
rd
in
an
t 

am
ou
nt
s 

of
 
or

e 
ar

e 
in
 
th
e 

un
de
rl
yi
ng
 
Ki
ng
sp
or
t 

Fo
rm
at
io
n)
. 

Fi
ss
ur
e 

ve
in
 
de
po
si
ts
 
ar

e 
ma
in
ly
 
in
 M
id
dl
e 

Or
do

vi
ci

an
 
ca
rb
on
at
e 

ro
ck
s,
 
bu

t 
ar

e 
kn
ow
n 

in
 
ro

ck
s 

as
 
yo
un
g 

as
 

th
e 

Lo
we
r 
Mi
ss
is
si
pp
ia
n 

Wa
rs
aw
 L

im
es

to
ne

.

Lo
we
r 

Or
do

vi
ci

an
 
Kn
ox
 

Gr
ou
p

do
.

do

Pr
ed
om
in
an
t 

st
ru

ct
ur

es
 

of
 
la

rg
e 

or
e 

bo
di

es
 

ar
e 

so
lu

ti
on

 
co

ll
ap

se
 

br
ec

ci
as

. 
La
rg
e 

or
e 

de
po
si
ts
 
ap
pe
ar
 
to
 
be
 

sp
at

ia
ll

y 
as
so
ci
at
ed
 

wi
th

 
pr

e-
Mi

dd
le

 
Or

do
vi

ci
an

 
st
ru
ct
ur
e.
 

Fi
ss

ur
e-

ve
in

 
de
po
si
ts
 

co
nt
ai
n 

ba
ri
te
, 

fl
uo

ri
te

, 
an
d 

ca
lc

it
e 

wi
th
 
sm
al
l 

am
ou

nt
s 

of
 
sp
ha
le
ri
te
 

an
d 

ga
le
na
.

In
 w
el
l 

cu
tt
in
gs
.

Do
.

Do
.

Br
au

n,
 
E.
 
R.

, 
19

82
, 

p.
 
11

; 
Ca
ll
ah
an
, 

19
77

; 
Je

we
l1

, 
19

47
; 

Ky
le

, 
19

76
, 

p.
 
89

2-
 

90
3;

 
Ma
in
, 

19
76

, 
p.

 
11

3-
12

1;
 
Wh
it
e,
 

19
79

; 
Wi

ns
lo

w 
an
d 

Hi
ll
, 

19
73

.

Te
nn
es
se
e 

Di
vi

si
on

 
of
 
Ge

ol
og

y,
 

un
pu
bl
is
he
d 

da
ta

, 
19

69
.

W.
 
M.
 
Ph
il

li
ps

, 
No

. 
1,
 
By
st
or
ee
, 

N.
C.

Zn
do

. 
Lo
we
r 

Or
do
vi
ci
an
 
Kn

ox
 

Gr
ou
p

do
,

Do
.



Ma
p 

nu
mb

er
Na
me

Pa
ll
 
Ma
ll

Co
mm

od
it

ie
s

Ba

Si
ze

Me
di
um

L.
 
F.

 
Ch

oa
te

 
No
. 

1,
 
Tr

av
is

 
Sm
it
h 

et
 
al

Gr
is
so
m 

No
. 

1,
 

Pi
ke
 
Oi
l 

Co
. 

et
 
al

Zn
Oc

cu
rr

en
ce

Zn
do

.

Ho
st
 
ro
ck

Re
si

du
al

 
cl
ay
 
ov

er
ly

in
g 

Mi
ss

is
si

pp
ia

n 
li

me
st

on
e 

(S
t.
 
Lo

ui
s 

Fo
rm
at
io
n)
.

Lo
we
r 

Or
do
vi
ci
an
 
Kn
ox
 

Gr
ou
p

Ca
mb

ri
an

 
Or

do
vi

ci
an

 
Kn

ox
 
Gr
ou
p

Co
mm

en
ts

Ba
ri

te
 
is

 
re

st
ri

ct
ed

 
to

 
a 

si
ng

le
 
fa

vo
ra

bl
e 

be
d;
 

no
 
mi
ne
ra
li
za
ti
on
 
is
 

kn
ow
n 

in
 
th
e 

un
de
rl
yi
ng
 

li
me
st

on
es

; 
po
ss
ib
ly
 
a 

be
dd

ed
 
re
pl
ac
em
en
t 

de
po
si
t.

In
 w
el
l 

cu
tt
in
gs
.

Se
le

ct
ed

 
re
fe
re
nc
es

Ma
he

r,
 
19

70
, 

p.
 
14
- 

15
.

do
.

Te
nn

es
se

e 
Di

vi
si

on
 

of
 
Ge

ol
og

y,
 

un
pu
bl
is
he
d 

da
ta

, 
19

69
.

Do
.

10
 

Cl
em

ne
r-

Ro
be

rs
on

 
Zn
 

No
. 

1,
 
Su

n 
Oi
l 

Co
mp
an
y

11
 

Se
wa
ne
e 

Fu
el
 
an
d 

Zn
 

Ir
on

 
Co
mp
an
y 

No
. 

1,
 

Se
qu
at
ch
ie

 
Ga
s 

Co
mp
an
y

12
 

Po
we
ll
 
Ri

ve
r 

Zn
, 

Pb
 

Di
st

ri
ct

 
(m

os
t 

pr
od
uc
ti
on
 
fr

om
 

th
e 

Ne
w 

Pr
os
pe
ct
, 

Bu
nc
h 

Ho
ll

ow
 
an
d 

Ki
ng
s 

Be
nd
 
mi

ne
s.

 
Ni

nt
y-

tw
o 

mi
ne

s 
pr

os
pe

ct
s 

an
d 

oc
cu
rr
en
ce
s 

de
sc

ri
be

d)

do
.

do
.

Sm
al
l

Lo
we
r 

Or
do

vi
ci

an
 
Kn

ox
 

Gr
ou

p

do
.

Ca
mb
ri
an
 
li

me
st

on
e 

an
d 

do
lo

mi
te

; 
th
e 

mo
st

 
pr
od
uc
ti
ve
 

de
po

si
ts

 
ar
e 

in
 
th

e 
Ma
yn
ar
dv
il
le
 
Li
me
st
on
e 

Me
mb
er
 
of
 
th

e 
No
li
ch
uc
ky
 
sh

al
e;

 
sm
al
le
r 

de
po
si
ts
 
in
 

th
e 

Co
pp
er
 
Ri

dg
e 

Do
lo
mi
te

do
,

do
,

Do
.

Do
.

Th
re
e 

ty
pe
s 

of
 
de
po
si
ts
: 

(1
) 

re
pl
ac
em
en
t 

de
po
si
ts
 

al
on
g 

fa
ul
ts
, 

wi
th
 
so
me
 

op
en
 
sp
ac
e 

fi
ll

in
g 

in
 
th

e 
br

ec
ci
a,
 
(2

) 
fr
ac
tu
re
 
fi

ll
in

gs
, 

(3
) 

be
dd
ed
 
re

pl
ac

em
en

t 
de

po
si

ts
 

ap
pa

re
nt

ly
 
un
re
la
te
d 

to
 
fa

ul
ts

 
or
 
fr

ac
tu
re
s.

Br
ok
aw
, 

et
 
al

, 
19

66
.



Ma
p 

nu
mb

er
Na
me

Co
mm
od
it
ie
s

Si
ze

Ho
st

 
ro
ck

Co
mm

en
ts

Se
le

ct
ed

 
re
fe
re
nc
es

to

13
 

St
ra
ig
ht
 
Cr
ee
k 

Zn
, 

Di
st

ri
ct

 
(S
tr
ai
gh
t 

Cr
ee
k 

Mi
ne
s,
 

fi
ve

 
pr
os
pe
ct
s)

14
 

Ev
an

st
on

 
Di

st
ri

ct
 

Zn
 

(L
iv
es
ay
 
or
 
Mi
ll
 

cu
t;

 
si
x 

ot
he

r 
pr
os
pe
ct
s)

15
 

Co
pp
er
 
Ri

dg
e 

Zn
 

Di
st

ri
ct

(I
do

l 
an
d 

Fl
at
 
Ga
p 

Mi
ne

s,
 

ei
gh
t 

pr
os
pe
ct
s)

Pb
do
.

do
.

La
rg
e

Ca
mb

ri
an

 
do

lo
mi

te
 

(M
ay
na
rd
vi
ll
e 

Li
me

st
on

e 
an
d 

Co
pp
er
 

Ri
dg
e 

Do
lo
mi
te
)

Ca
mb

ri
an

 
li
me
st
on
e 

in
 
th
e 

Ro
me
 
Fo

rm
at

io
n

Lo
we
r 

Or
do

vi
ci

an
 

do
lo

mi
te

 
an

d 
li
me
st
on
e.
 
(M
ai
nl
y 

in
 
th
e 

Ki
ng

sp
or

t 
an
d 

Ma
sc

ot
 
Fo
rm
at
io
ns
)

Or
e 

is
 
in
 
a 

zo
ne

 
of

 
cr

us
he

d 
an
d 

br
ok

en
 
do
lo
mi
te
 
in
 
al
l 

gr
ad

at
io

ns
 
fr
om
 
sm
al
l 

ve
in

le
ts

 
to
 
la
rg
e 

ma
ss

es
 

al
mo

st
 
en

ti
re

ly
 
re
pl
ac
in
g 

th
e 

co
un
tr
y 

ro
ck

.

Sm
al

l 
re
pl
ac
em
en
t 

ve
in

le
ts

 
an

d 
di

ss
em

in
at

ed
 
fl
ak
es
 

an
d 

ma
ss

es
.

Pr
in
ci
pa
l 

or
e 

zo
ne

 
is
 
a 

br
ec
ci
at
ed
 
do

lo
mi

te
. 

Br
ec

ci
at

ed
 
zo
ne
s 

ar
e 

at
 

fa
ci
es
 
bo
un
da
ri
es
 
be
tw
ee
n 

se
di
me
nt
s 

th
at

 
fo
rm
ed
 
on
 

to
po
gr
ap
hi
c 

hi
gh

s 
an
d 

th
os
e 

de
po
si
te
d 

in
 
su
bt
id
al
 

en
vi

ro
nm

en
ts

. 
Oc
cu
rs
 
in
 

ga
ng

ue
 
of
 
wh
it
e,
 
co

ar
se

ly
 

cr
ys
ta
ll
in
e 

do
lo
mi
te
. 

Br
ec
ci
at
ed
 
ho
ri
zo
ns
 
co

in
ci

de
 

wi
th
 
lo
ca
l 

st
ri

ke
 
of

 
be

dd
in

g,

Ma
he

r,
 
19

58
, 

p.
 
2,

 
27

; 
Se

cr
is

t,
 
19

24
, 

p.
 
47

-5
2.

Se
cr
is
t,
 
19

24
, 

p.
 
53

-6
4.

Ch
ur
ne
t,
 
an
d 

Mi
sr

a,
 
19

82
, 

p.
 
15
, 

Hi
ll
, 

19
69

; 
Hi

ll
, 

et
 
al
.,
 
19

71
; 

Ho
ag

la
nd

, 
19

62
; 

Sa
yr

s 
an

d 
Cl

ay
to

n,
 
19

49
; 

Se
cr

is
t,

 
19

24
, 

p.
 
80

-9
6.

16
 

Ro
dg

er
sv

il
le

 
Ar
ea
 
(C
an
ey
 

Va
ll
ey
 
Mi

ne
 

an
d 

pr
os

pe
ct

)

Ba
Sm

al
l 

In
 
re
si
du
al
 
so

il
s 

ov
er

ly
in

g 
lo

we
r 

Or
do

vi
ci

an
 M

as
co
t 

Do
lo

mi
te

Ma
he

r,
 
19

70
, 

p.
 
30
.



Ma
p 

nu
mb

er

17 18 19

Na
me

Cl
ic
k 

Ri
dg

e

Or
eb
an
k 

mi
ne

s 
an
d 

pr
os

pe
ct

Ba
ri
te
 
no

du
le

 
lo

ca
li

ty
 
6

Co
mm

od
it

ie
s

Ba Ba

Si
ze

Pr
os

pe
ct

Sm
al

l

Ba
Oc

cu
rr
en
ce

Ho
st
 
ro

ck

Ca
mb

ri
an

 
li

me
st

on
e 

(H
on

ak
er

 
do

lo
mi

te
)

In
 
re
si
du
al
 
cl

ay
 

ov
er
ly
in
g 

Lo
we

r 
Or
do
vi
ci
an
 
do

lo
mi

te
 

(U
pp
er
 
Kn
ox
 
Gr
ou
p)

Mi
dd

le
 
Or
do
vi
ci
an
 

ca
rb
on
ac
eo
us
 
sh
al
e 

(A
th
en
s 

Sh
al
e)

Co
mm

en
ts

Cl
ea
r 

gr
ee
n 

cr
ys
ta
ll
in
e 

ba
ri

te
 
in

 
ca
lc
it
e 

ve
in

.

A
 
sm
al

l 
ba
ri
te
 
mi
ne
 

an
d 

a 
br
ow
n 

ir
on

 
or

e 
mi

ne
 
wi

th
 
ab

un
da

nt
 

ba
ri

te
.

No
du
le
s 

of
 
ba

ri
te

 
an
d 

py
ri

te
 
in
 
bl

ac
k 

sh
al

e.

Se
le

ct
ed

 
re
fe
re
nc
es

Br
ob
st
 
an

d 
Ho
bb
s,
 
19

68
, 

p.
 
27
4.

Ma
he

r,
 
19

70
, 

p.
 
29

Ca
rp
en
te
r 

an
d 

Fa
ga
n,
 
19

69
.

20 21 22

Fa
ll

 
Br
an

ch
- 

Gr
ee

ne
vi

ll
e 

di
st

ri
ct

 
(t

en
 

mi
ne
s 

wh
ic

h 
pr
od
uc
ed
 
ba
ri
te
, 

ab
ou
t 

tw
en
ty
-s
ix
 

ba
ri
te
 
pr
os
pe
ct
s,
 

Fa
ll
 
Br
an
ch
 
Zi

nc
 

Mi
ne

 
an

d 
ei

gh
t 

zi
nc
 
pr
os
pe
ct
s)

Ba
, 

Zn
Sm

al
l

Wa
ta

ug
a 

Po
in

t 
an

d 
Ga
rd
en

Ni
di
fe
r 

Br
an

ch
 

(B
ar
it
e 

pr
os
pe
ct
 

in
 
St
on
y 

Cr
ee

k 
Di

st
ri

ct
)

Zn
, 

Pb
Pr

os
pe

ct
s

Ba
do

.

Ba
ri

te
 
in
 
re
si
du
um
 

ov
er

ly
in

g 
ca
rb
on
at
e 

ro
ck
s 

(M
ai

nl
y 

up
pe
r 

Rn
ox
 
Gr
ou
p,
 
bu
t 

mi
no
r 

mi
ne
ra
li
za
ti
on
 
in

 
ca
rb
on
at
e 

ro
ck

s 
of
 
th
e 

Co
na
sa
ug
a 

Gr
ou
p 

of
 

Ca
mb

ri
an

 
ag
e,
 
an
d 

in
 

sh
al
es
 
of
 
Mi
dd
le
 

Or
do

vi
ci

an
 
ag

e.
 
Zi

nc
 

in
 L

ow
er
 
Or

do
vi

ci
an

 
do

lo
mi

te
 
(M
as
co
t 

an
d 

Ch
ep

ul
te

pe
c 

Fo
rm

at
io

ns
)

Mi
dd

le
 
Ca
mb
ri
an
 

Ho
na

ke
r 

Do
lo
mi
te

Ca
mb
ri
an
 
Sh
ad
y 

Do
lo
mi
te
 
an
d 

it
s 

re
si
du
um

Ba
ri

te
 
in
 
ve

in
s 

an
d 

cr
ys
ta
ll
in
e 

ag
re

ga
te

s 
in

 
be

dr
oc

k.
 

Zi
nc
 
in
 

br
ec
ci
at
ed
 
do

lo
mi

te
 

ce
me

nt
ed

 
by
 
wh
it
e,
 

cr
ys
ta
ll
in
e 

do
lo
mi
te
.

Re
pl
ac
em
en
t 

of
 
co

un
ty

 
ro

ck
 
an
d 

fr
ac

tu
re

- 
fi

ll
in

gs
.

Br
ok

aw
, 

et
 
al

, 
19

66
, 

p.
 
A1

7-
 

A2
0;

 
Ma
he
r,
 

19
70

, 
p.

 
15

-1
7;

 
Se

cr
is

t,
 
19

24
, 

p.
 
96

-1
04

.

Ma
he

r,
 
19

58
, 

p.
 
9-

25
; 

Se
cr
is
t,
 
19

24
, 

p.
 
14

0-
14

1.

Ma
he

r,
 
19

70
, 

p.
 
29

; 
Ki

ng
, 

et
 
al

. 
19

44
, 

p.
 
18
7.



Ma
p 

nu
mb

er

23 24 25 28

Na
me

Co
mm
od
it
ie
s

Si
ze

Du
gg

er
, 

Do
ug

ht
er

y 
Mn
,Z
n,
Ba
 

Pr
os

pe
ct

s;
 

an
d 

Wa
gn
er
 
zi
nc
 

sm
al
l 

pr
os
pe
ct
s;

 
pr

od
uc

ti
on

 
Dr
au
gh
t 

Cr
ee

k 
fr

om
 
Dr

y 
ba
ri
te
 
pr
os
pe
ct
 

Ru
n 

Mi
ne
 

an
d 

Dr
y 

Ru
n 
Mi

ne
 

(M
n,

 
Ba

)

Em
br
ee
vi
ll
e 

(B
um
pa
ss
 
Co

ve
 

Di
st
ri
ct
)

Fe
, 

Zn
, 

M
e
d
i
u
m
 

Pb
, 

Mn

Lo
st

 
Cr
ee
k 

(R
ho
de
li
a)

Ba
 
(Z

n)
 

Sm
al
l

26 27
 

Mo
or
e

Ba Pb
, 

Zn

Pr
os
pe
ct

do
.

Oa
k 

Ri
dg
e

Ba
Oc
cu
rr
en
ce

Ho
st

 
ro
ck

Ca
mb

ri
an

 
Sh
ad
y 

Do
lo

mi
te

 
an
d 

it
s 

re
si
du
um

Ca
mb
ri
an
 
Sh

ad
y 

Do
lo

mi
te

 
an

d 
re

si
du

al
 
cl

ay

In
 
re

si
du

al
 
so

il
 

an
d 

un
de

rl
yi

ng
 
Mi

dd
le

 
Or
do
vi
ci
an
 
ar

gi
ll

ac
eo

us
 

do
lo

mi
te

 
(D

ot
 

Fo
rm

at
io

n)
 
an
d 

Lo
we
r 

Or
do
vi
ci
an
 
do
lo
mi
te
 

(M
as
co
t 

fo
rm

at
io

n)

In
 
re
si
du
um
 
of

 
Lo
we
r 

Or
do
vi
ci
an
 
Up
pe
r 

Kn
ox
 

Gr
ou
p

Ca
mb

ri
an

 
do
lo
mi
te
 

(R
om

e 
Fo

rm
at

io
n)

In
 
re
si
du
um
 
ab

ov
e 

Lo
we
r 

Or
do
vi
ci
an
 
Kn
ox
 

Gr
ou

p 
(u

pp
er

mo
st

 
Lo
ng
 v
ie

w 
Do
lo
mi
te
 
or
 

lo
we

r 
Ki
ng
sp
or
t 

Fo
rm

at
io

n

Co
mm

en
ts

Ve
in
 
an
d 

fr
ac

tu
re

 
fi

ll
in

g;
 

re
si
du
al
 
ba
ri
te
 
an
d 

ma
ng
an
es
e 

de
po

si
ts

. 
In
 
Bu

tl
er

 
an
d 

St
on

y 
Cr
ee
k 

ma
ng
an
es
e 

di
st

ri
ct

s.

Mo
st

 
pr
od
uc
ti
on
 
fr
om
 

ox
id

iz
ed

 
de

po
si

ts
 
in
 

re
si

du
al

 
cl

ay
; 

al
so
 

di
ss

em
in

at
ed

 
an

d 
as

so
ci

at
ed

 
w
i
t
h
 
br

ec
ci

at
ed

 
co
un
tr
y 

ro
ck
 
an
d 

sp
ar

ry
 
do
lo
mi
te
.

In
 
a 

co
ll
ap
se
 
br
ec
ci
a.
 

Ba
ri

te
 
oc

cu
rs

 
as
 
ve
in
s,
 

co
at
in
gs
 
ar

ou
nd

 
br
ec
ci
a 

bl
oc
ks
, 

an
d 

fr
ag
me
nt
s 

of
 

co
at

in
gs

 
an
d 

ve
in
s 

em
be

dd
ed

 
in

 
ar

gi
ll

ac
eo

us
 
do
lo
mi
te
 

ma
tr
ix
.

In
 
st
ri
ng
er
s 

an
d 

bl
eb

s 
of

 
wh
it
e,
 
cr
ys
ta
ll
in
e 

ca
lc

it
e 

an
d 

in
 
do

lo
mi

te
; 

do
lo

mi
te

 
ha
s 

a 
sh

at
te

re
d 

te
xt
ur
e.

Wh
it
e 

ba
ri
te
 
in
 
ch

er
ty

 
re

si
du

al
 
cl

ay
.

Se
le

ct
ed

 
re
fe
re
nc
es

Ki
ng

, 
et

 
al

,1
94

4 
p.
 
16

8-
17

4;
 
Ki

ng
 

an
d 

Fe
rg

us
on

, 
19

60
, 

p.
 
86

; 
Ma

he
r,

 
19

70
, 

p.
 
17

, 
29
.

Ro
dg
er
s,
 
19

48
.

Mc
Co

rm
ic

k 
et
 
al

, 
19

71
; 

Ha
rr

is
, 

19
69

, 
p.
 
35

-3
7;

 
Pa
ga
n,
 
19

69
; 

Ca
rp

en
te

r 
et

 
al

, 
19

71
, 

p.
79

2-
79

5.

Ma
he

r,
 
19

70
, 

p.
 
32

.

Ma
he
r 

an
d 

Fi
nl

ay
so

n,
 
19

65
. 

p.
 
46

.

Ma
he
r 

an
d 

Fi
nl
ay
so
n,
 
19

65
, 

p.
 
45
.



Ma
p 

nu
mb

er

29 30

Na
me

Ow
l 

Ho
le
 
Ga
p

Co
mm

od
it

ie
s

Zn

Si
ze do
.

Ma
sc
ot
- 

Zn
 

Je
ff

er
so

n 
Ci

ty
 
Di
st
ri
ct
 

(M
as

co
t,

 
Yo

un
g,

 
Ne
w 

Ma
rk
et
, 

Gr
as
se
ll
i,

 
Da
vi
s-
 

Bi
bl
e,
 
Je
ff

er
so

n 
Ci

ty
, 

Co
y,
 
No
rt
h 

Fr
ie

nd
s 

St
at

io
n,

 
Ja

rn
ig

an
, 

At
hl
et
ic
, 

Ma
sc
ot
, 

Be
av
er
 
Cr
ee
k 

Mi
ne

s)

La
rg
e 

(t
he
 

le
ad

in
g 

zi
nc
- 

pr
od
uc
in
g 

di
st

ri
ct

 
of
 

th
e 

Un
it

ed
 

St
at
es
)

Ho
st
 
ro
ck

Ca
mb

ri
an

 
do

lo
mi

te

Lo
we

r 
Or
do
vi
ci
an
 

do
lo

mi
te

 
(M
as
co
t,
 

Ki
ng

sp
or

t 
an

d 
up
pe
r 

Lo
ng

vi
ew

 
Fo

rm
at

io
ns

 
of
 
th

e 
Kn
ox
 
Gr
ou
p)

Co
mm
en
ts

As
so
ci
at
ed
 
wi

th
 
wh

it
e 

cr
ys
ta
ll
in
e 

do
lo

mi
te

 
in

 
so

lu
ti

on
-c

ol
la

ps
e 

br
ec

ci
as

 
be
lo
w 

th
e 

mi
dd
le
 

Or
do
vi
ci
an
 
un

co
nf

or
mi

ty
.

Se
le
ct
ed
 

re
fe

re
nc

es

Ma
he

r,
 
19

58
, 

p.
 
28

.

Fu
lw

ei
le

r 
an
d 

Mc
Do

ug
al

, 
19

71
; 

Ha
rr
is
, 

19
71

, 
p.

 
73

5-
74

3;
 

Ho
ag

la
nd

, 
19

67
; 

Ho
ag
la
nd
, 

et
 
al

 
19

65
; 

Ke
nd
al
l,
 

19
60

; 
Od

er
 
an
d 

Ri
ck

et
ts

, 
19

61
.

31
 

Ba
ri
te
 
no

du
le

 
Ba

 
Oc

cu
rr

en
ce

 
lo

ca
li

ty
 
1

32
 

Ba
ri

te
 
no

du
le

 
Ba

 
do

. 
lo
ca
li
ty
 
2

33
 

Ba
ri
te
 
no

du
le

 
Ba

 
do

. 
lo

ca
li

ti
es

 
3 

an
d 

4

34
 

Ba
ri
te
 
no

du
le

 
Ba

 
do

. 
lo

ca
li

ty
 
5

35
 

Na
ft

 
pr

os
pe

ct
 

Ba
 
(Z
n)
 

Sm
al

l 
(R
ad
er
 
pr

os
pe

ct
, 

R.
 
N.

 
Ha
rt

ma
n 

mi
ne
)

Mi
dd
le
 
Or

do
vi

ci
an

 
ca
rb
on
ac
eo
us
 
sh
al
e 

(A
th
en
s 

Sh
al

e)

do
.

do
.

do
.

Lo
we
r 

Or
do
vi
ci
an
 

do
lo
mi
te
 
(M

as
co

t 
Fo

rm
at

io
n)

No
du
le
s 

of
 
ba
ri
te
 

an
d 

py
ri

te
 
in

 
bl

ac
k 

sh
al

e.

do
.

do
.

do
.

Tw
o 

or
e-
be
ar
in
g 

ho
ri
zo
ns
; 

on
e 

mo
st

ly
 
of
 
py

ri
te

 
an
d 

ba
ri

te
 
fo

rm
in

g 
na
rr
ow
 

se
am
s 

an
d 

ve
in
le
ts
; 

on
e 

wi
th
 
sp
ha
le
ri
te
 
in
 
ad

di
ti

on
 

to
 
ba

ri
te

 
an
d 

py
ri

te
, 

wh
ic
h 

in
 
pl

ac
es
 
fo

rm
ed

 
po
ck
et
s.

Ca
rp

en
te

r 
an

d 
Fa
ga
n,
 
19

69
.

Do
. 

Do
. 

Do
.

Se
cr

is
t,

 
19

24
, 

p.
 
10

2-
10

4.



Ma
p 

nu
mb

er

36

Na
me

Ko
da
k

Co
mm

od
it

ie
s 

Si
ze

 

Ba
 

do
.

37 38

Ki
mb
er
li
n

Tr
ot
te
r

Pb

Zn
 
(F

e)

do
.

Pr
os

pe
ct

39
De

l 
Ri
o 

Di
st
ri
ct
 

(E
le

ve
n 

mi
ne

s 
an

d 
si
x 

pr
os

pe
ct

s)

Ba
M
e
d
i
u
m

40
Bl
ow
in
g 

Ca
ve

Ba
Sm

al
l

Ho
st
 
ro
ck

In
 
re

si
du

al
 
cl

ay
 

ab
ov

e 
up
pe
r 

Kn
ox
 

Gr
ou
p 

(K
in

gs
po

rt
 

Fo
rm
at
io
n?
)

Ca
mb

ri
an

 
do
lo
mi
te
 

(R
om

e 
Fo
rm
at
io
n)

Lo
we

r 
Or
do
vi
ci
an
 

sl
ig

ht
ly

 
ph

os
ph

at
ic

 
ca
rb
on
ac
eo
us
 
do

lo
mi

te
 

(M
as

co
t 

Fo
rm

at
io

n)

In
 
my
lo
ni
te
 
an
d 

br
ec
ci
a 

in
 
fa

ul
t 

zo
ne

s;
 
Ca

mb
ri

an
 

qu
ar
tz
it
e 

(m
os
tl
y 

Un
ic

oi
 
Fo
rm
at
io
n)
 

Pr
ec

am
br

ia
n 

qu
ar

tz
it

e 
(S
no
wb
ir
d 

Gr
ou
p)
; 

so
me
 
in
 
Pr

ec
am

br
ia

n 
sl
at
e 

an
d 

Lo
we

r 
Ca

mb
ri

an
 
Er
wi
n 

Fo
rm

at
io

n

Re
si

du
al

 
cl

ay
s 

ov
er

ly
in

g 
Lo
we
r 

Or
do

vi
ci

an
 
do

lo
mi

te
 

(K
no

x 
Gr
ou
p)

Co
mm
en
ts

Di
ss
em
in
at
ed
 
in

 
br
ec
ci
a 

ma
tr

ix
 
an
d 

fi
ll

in
gs

 
in

 
so

lu
ti

on
 
ca

vi
ti

es
 
an
d 

ch
an

ne
ls

 
of

 
a 
pa

le
ok

ar
st

 
te
rr
an
e,
 
fi

ll
in

g 
of
 

be
dd
in
g-
pl
an
e 

fr
ac
tu
re
s.

Ve
in

s 
lo

ca
li

ze
d 

by
 
ov

er
- 

th
ru

st
 
fa

ul
ts

 
an

d 
re
la
te
d 

st
ru
ct

ur
es

.

Po
ss

ib
ly

 
th
e 

fi
rs

t 
ba
ri
te
 

de
po
si
t 

no
te
d 

in
 
ea

st
 

Te
nn

es
se

e.

Se
le
ct
ed
 

re
fe
re
nc
es

Ma
he
r,
 
19

70
, 

p.
 
32
.

Ra
ms
ey
, 

19
26

, 
p.
 
37

6.

Ca
rp

en
te

r,
 
et
 
al

, 
19

71
, 

p.
 
79
6-
79
7.

Fe
rg

es
on

 
an

d 
Je
we
ll
, 

19
51

; 
Ma

he
r,

 
19

70
, 

p.
 
13

-1
4,

 
31
.

Ka
in

, 
18

19
; 

Ma
he

r,
 
19

70
, 

p.
 
32

.



Ma
p 

nu
mb

er
 

Na
me

41
 

Nu
ns
 
Co
ve

42 43

Co
mm

od
it

ie
s 

Si
ze

Ba
, 

Zn
Pr

os
pe

ct

Li
tt
le

Mo
un
ta
in

(F
ai
rg
ar
de
n)

Ch
es
tn
ut
 
Ri

dg
e 

(W
. 

Ha
rr

is
on

)

Ba
, 

Zn
do
.

Ba
Oc
cu
rr
en
ce

C.
 
C.
 
Pa
tr

ic
k 

Ba
(P

b,
Zn

,F
e,

F)
Sm

al
l

45
 

Mc
Re
yn
ol
ds

Ba
Pr

os
pe

ct

46
 

Fr
ie
nd
sv
il
le
 

Ba
,P

b,
Zn

,F
e 

do
. 

(G
ri
ff
it
hs
) 

(F
)

Ho
st
 
ro

ck

Re
si
du
um
 
an

d 
do

lo
mi

te
of
 
th
e 

Up
pe

r
Kn

ox
 
Gr

ou
p 

(N
ew

al
a

Li
me
st
on
e)

Re
si
du
um
 
an

d 
do

lo
mi

te
 

of
 
th
e 

Up
pe
r 

Kn
ox
 

Gr
ou
p

In
 
ch

er
ty

 
re
si
du
al
 

cl
ay

 
de
ri
ve
d 

fr
om

 
Lo

we
r 

Or
do
vi
ci
an
 

Ki
ng

sp
or

t 
Fo

rm
at

io
n

Lo
we

r 
Or

do
vi

ci
an

 
do

lo
mi

te
 
(K
no
x 

Gr
ou
p)

In
 
re

si
du

al
 
cl

ay
 

un
de

rl
yi

ng
 
Or

do
vi

ci
an

 
li

me
st

on
e 

(K
in
gs
po
rt
 

Fo
rm

at
io

n)

Lo
we

r 
Or
do
vi
ci
an
 

do
lo

mi
te

 
(U

pp
er

 
Kn

ox
 
Gr
ou
p)

Co
mm
en
ts

Di
sc

re
te

 
bl

eb
s 

or
 

cr
ys
ta
ll
in
e 

ba
ri

te
 
an
d 

le
ss
 
ab
un
da
nt
 
fi

ne
-g

ra
in

ed
 

sp
ha
le
ri
te
.

Wh
it
e,

 
me

di
um

 
to
 
co
ar
se
- 

cr
ys
ta
ll
in
e 

ba
ri

te
 
ma
ss
es
 

wi
th

 
ch

er
t 

an
d 

cl
ay

.

Re
pl

ac
em

en
t 

an
d 

op
en
 
sp
ac
e 

fi
ll
in
g 

of
 
ma
ss
iv
el
y 

be
dd
ed
, 

fi
ne

ly
 
cr

ys
ta

ll
in

e 
ch

er
ty

 
do

lo
mi
te
.

La
rg

e 
an
d 

sm
al
l 

pi
ec

es
 
of
 

ba
ri
te
 
on

 
th

e 
su
rf
ac
e.

So
lu
ti
on
-c
ol
la
ps
e 

br
ec

ci
a.

 
Ba

ri
te

 
is
 
di

st
ri

bu
te

d 
th
ro
ug
ho
ut
 
th

e 
mi

ne
ra

li
ze

d 
ho
ri
zo
n;
 
ga
le
na
 
an
d 

sp
ha

le
ri

te
 
oc

cu
r 

in
 

de
ta
ch
ed
 
po
ck
et
s 

in
 
th

e 
br
ec
ci
at
ed
 
zo

ne
, 

as
 

re
pl
ac
em
en
ts
 
of
 
br

ec
ci

a 
fr

ag
me

nt
s 

or
 
sm

al
l 

ve
in

le
ts

; 
ox
id
iz
ed
 
or
es
 
oc

cu
r 

in
 

cl
ay

 
re
si
du
um
.

Se
le
ct
ed
 

re
fe

re
nc

es

Br
ob

st
 
an
d 

Ho
bb
s,
 

19
60

, 
p.

 
27
4-
27
5;
 

Ma
he
r 

an
d 

Fi
nl

ay
so

n,
 
19

65
, 

p.
 
44
-4
5;
 
Ma

he
r,

 
19

70
, 

p.
 
17

-1
8,

 
32

.

Ma
he
r,
 
19

70
, 

p.
 
17

, 
18
, 

32
; 

Ma
he
r 

an
d 

Fi
nl

ay
so

n,
 
19

65
, 

p.
 
44

-4
5.

Ma
he
r 

an
d 

Fi
nl

ay
so

n,
 
19

65
, 

p.
 
45

Ma
he
r,
 
19

70
, 

p.
 
32
; 

Se
cr
is
t,
 

19
24

, 
p.
 
13

4

Du
nl
ap
, 

19
45

.

Du
nl
ap
, 

19
45

; 
Se

cr
is

t,
 
19

24
, 

p.
 
12

8-
13

0.



Ma
p 

nu
mb

er
 

Na
me

Co
mm
od
it
ie
s 

Si
ze

47
 

J.
 
F.
 
Ch
ap
ma
n 

Ba
 
(F

e,
 
Pb

) 
do

.

48
 

Un
it
ia

Ba
, 

Pb
, 

Zn
do

.

49
 

He
at

on
Ba

50
 

Sw
ee
tw
at
er

 
Ba

 
(F

, 
Pb

, 
Zn

) 
Di

st
ri

ct
 

(1
12
 
mi
ne
s 

an
d 

pr
os

pe
ct

s 
in
 
19

60
)

do
.

M
e
d
i
u
m

VO

51
 

No
tc
hy
 
Cr
ee

k
Ba

do
.

Ho
st

 
ro

ck

Re
si

du
al

 
cl
ay
 

ov
er

ly
in

g 
Lo
we
r 

Or
do

vi
ci

an
 
do

lo
mi

te
 

(M
as

co
t 

Fo
rm

at
io

n)

do
.

do
.

In
 
re

si
du

al
 
cl

ay
 
an
d 

un
de
rl
yi
ng
 
Lo
we
r 

Or
do

vi
ci

an
 
do
lo
mi
te
 

an
d 

li
me

st
on

e 
(K
no
x 

Gr
ou

p,
 
ma
in
ly
 
th
e 

Ki
ng

sp
or

t 
Fo

rm
at

io
n;

 
al

so
 
Ch
ep
ul
te
pe
c,
 

Lo
ng

vi
ew

 
an

d 
Ma
sc
ot
 

Fo
rm

at
io

ns
)

In
 
re
si
du
um
 o

f 
Lo

we
r 

Or
do

vi
ci

an
 
Ki

ng
sp

or
t 

Fo
rm

at
io

n

Co
mm

en
ts

Be
dr

oc
k 

no
t 

ex
po
se
d 

at
 
su

rf
ac
e.

Op
en

ed
 
fo

r 
le

ad
 
ab

ou
t 

19
05

. 
Du
mp
 
co
nt
ai
ns
 

ba
ri

te
, 

ga
le
na
, 

sp
ha
le
ri

te
.

No
du
le
s 

an
d 

la
rg

er
 
ma

ss
es

 
of
 
ba
ri
te
, 

ch
er

t,
 
an
d 

li
mo

ni
te

 
in
 
re
dd
is
h 

or
 

ye
ll

ow
 
cl

ay
. 

Be
dr

oc
k 

co
nt
ai
ns
 
ve
in
s 

an
d 

br
ec
ci
a 

ma
ss
es
 
ce

me
nt

ed
 
by
 
ba

ri
te

, 
fl

uo
ri

te
 
an
d 

py
ri

te
 
w
i
t
h
 

so
me
 
lo
ca
l 

co
nc
en
tr
at
io
ns
 

of
 
sp

ha
le

ri
te

 
an

d 
ga
le
na
. 

So
me

 
st

ru
ct

ur
es

 
th
at
 

lo
ca
li
ze
d 

ba
ri

te
 
th

ou
gh

t 
to
 
be

 
pr

od
uc

ed
 
by
 
so
lu
ti
on
 

an
d 

so
me

 
by
 
te
ct
on
ic
 
mo

ve
me

nt
 

(M
ah
er
, 

19
70

, 
p.
 
13
).

Se
le

ct
ed

 
re
fe
re
nc
es

Du
nl
ap
, 

19
45
,

Ma
he
r,
 
19

70
, 

p.
 
32
.

Ma
he

r,
 
19

70
, 

p.
 
32

La
ur
en
ce
, 

19
60

; 
Ma
he
r,
 
19

70
, 

p.
 
11
-1
3.

Ma
he

r,
 
19

70
, 

p.
 
34
.



Ma
p 

nu
mb

er
 

Na
me

52
 

W.
 
L.

 
Ba
ug
h

53
 

Ha
mb

ri
gh

t

54
 

Gr
if
fe
n

(C
le
ve
la
nd
)

Co
mm

od
it

ie
s 

Si
ze

55 56

Sh
of
ne
r

Ha
rd

wi
ck

 
(D
ol
li
e 

D)

Ba
do
.

Pb
 

do
. 

(Z
n,

 
Ba

, 
Fe

)

Ba
do

.

Ba

Pb
, 

Zn
 

(B
a)

Pr
os

pe
ct

Sm
al

l

Ho
st
 
ro

ck

In
 
re
si
du
um
 
of
 
ve

ry
 

ch
er

ty
 
Lo
we
r 

Or
do
vi
ci
an
 

Ki
ng

sp
or

t 
Fo

rm
at

io
n

Lo
we
r 

Or
do
vi
ci
an
 
li

me
 

st
on

e 
an
d 

do
lo
mi
te
 

(M
as

co
t 

Fo
rm
at
io
n)

In
 
re
si
du
al
 
cl
ay
 
ov
er
 

ly
in
g 

Lo
we
r 

Or
do

vi
ci

an
 

do
lo
mi
te
 
(p
ri
nc
ip
al
ly
 

Ki
ng
sp
or
t 

Fo
rm
at
io
n 

an
d 

pr
ob
ab
ly
 
Ma
sc
ot
 

Fo
rm

at
io

n)

In
 
re
si
du
um
 
ab

ov
e 

Lo
we

r 
Or
do
vi
ci
an
 

Kn
ox

 
Do

lo
mi

te

La
te

 
Ca

mb
ri

an
 
do

lo
mi

te
(M

ay
na

rd
vi

ll
e

li
me
st
on
e)

Co
mm
en
ts

Re
pl

ac
em

en
t 

ve
in
le
ts
 
in
 

li
me

st
on

e,
 
no

 
br
ec
ci
at
io
n,
 

mi
no
r 

am
ou
nt
s 

of
 
co

ar
se

ly
 

cr
ys

ta
ll

in
e 

do
lo
mi
te
.

Du
mp

 
ma
te
ri
al
 
co
ns
is
ts
 

ch
ie

fl
y 

of
 
cl

ay
, 

ch
er
t,
 

an
d 

ba
ri
te
 
an
d 

co
nt
ai
ns
 

fr
ag
me
nt
s 

of
 
br
ec
ci
at
ed
 

do
lo

mi
te

 
ce

me
nt

ed
 
by
 

ba
ri

te
, 

ch
er

t 
an

d 
ga

ng
ue

 
do

lo
mi

te
.

Ob
sc

ur
ed

 
by

 
Hi
gh
wa
y 

75
 

co
ns

tr
uc

ti
on

.

Op
en

-s
pa

ce
 
br

ec
ci

a 
fi

ll
in

g 
an

d 
re

pl
ac

em
en

t;
 
de
po
si
t 

sh
ap

ed
 
li
ke
 
an

 
in

ve
rt

ed
 

fu
nn
el

.

Se
le
ct
ed
 

re
fe

re
nc

es

Do
.

Sw
in

gl
e,

 
19

59
, 

p.
 
70
-7
3.

Ma
he

r,
 
19

70
, 

p.
 
18

-1
9;

 
Sw

in
gl

e,
 
19

59
, 

p.
 
59
-6
2.

Ma
he

r,
 
19

70
, 

p.
 
34
.

Du
nl

ap
, 

19
46

; 
Sw
in
gl
e,
 
19

59
, 

p.
 
73
-7
5.



VE
RM

ON
T

Ma
p 

nu
mb

er
Na
me

Fr
an
kl
in
 

Co
un
ty

Ne
wp
or
t

Mo
rr
is
vi
ll
e 

(M
or

ri
st

ow
n,

 
La

mo
il

le
)

Li
on
 
Hi

ll
(O
ra
m,
 
Br
an
do
n,

Le
ic
es
te
r)

Or
we

ll

Wa
ll

in
gf

or
d

Da
nb
y

Co
mm

od
it

ie
s

Zn
, 

Pb

Si
ze

Pr
os

pe
ct

Pb
Oc

cu
rr

en
ce

Pb
, 

Zn
, 

Ba
 

Pr
os

pe
ct

Zn
, 

Pb
, 

(C
u)

 
do

.

Zn Pb Pb

Oc
cu

rr
en

ce

do
.

do
.

Ho
st
 
ro

ck

Lo
we

r 
Ca

mb
ri

an
 

do
lo
mi
te
 
(D
un
ha
m 

Fo
rm
at
io
n)

Co
mm

en
ts

In
 
hi
gh
ly
 
de
fo
rm
ed
 

se
di

me
nt

ar
y 

br
ec

ci
a 

as
 

ma
tr
ix
 
fi
ll
in
g 

an
d 

so
lu

ti
on

 
br

ec
ci

a 
in

 
fa
vo
ra
bl
e 

be
ds

. 
De

fo
rm

ed
 

by
 
Ta

co
ni

c 
an
d 

Ac
ad

ia
n 

or
og

en
ie
s.

Ca
mb
ri
an
 
or

 
Or

do
vi

ci
an

 
sc
hi
st

Up
pe

r 
Ca
mb
ri
an
 

do
lo

mi
te

 
(M
on
kt
on
 

or
 
Wi
no
os
ki
 

Fo
rm

at
io

ns
)

Cr
os

s-
cu

tt
in

g 
ve

in
s

In
 
hi
gh
ly
 
de
fo
rm
ed
 

fo
ld

ed
 
an
d 

sh
ea

re
d 

au
to
ch
th
on
ou
s 

ro
ck

, 
mi
ne
ra
li
za
ti
on
 
de
fo
rm
ed
 

by
 
Ta
co
ni
c 

or
og

en
y 

(O
rd

ov
ic
ia
n)
.

Se
le
ct
ed
 

re
fe

re
nc

es

J.
 
P.
 
Br

od
er

ic
k,

 
or
al
 
co
mm
un
ic
at
io
n,
 

19
82

.

Mo
rr

il
l 

an
d 

Ch
af

fe
e,

 
19

64
, 

p.
 
31

.

Gr
an
t,
 
19

68
, 

p.
 
24

-2
5.

Gr
an
t,
 
19

68
, 

p.
 
29

-3
0;

 
Ja
co
bs
, 

19
43

(7
),

 
p.

 
18

; 
Ja
co
bs
, 

19
44
(7
),
 

p.
 
17
, 

39
; 

J.
 
P.

 
Br

od
er

ic
k,

 
or
al
 

co
mm
un
ic
at
io
n,
 

19
82

.

Mo
rr

il
l 

an
d 

Ch
af

fe
e,

 
19

64
, 

p.
 
33

.

Mo
rr

il
l 

an
d 

Ch
af

fe
e,

 
19

64
, 

p.
 
47

.

Mo
rr

il
l 

an
d 

Ch
af

fe
e,

 
19

64
, 

p.
 
15
.



VI
RG

IN
IA

Ma
p 

nu
mb

er

1

Na
me

Ru
n 
io
n

Co
mm
od
it
ie
s

Zn
,

Pb

Si
ze

Pr
os
pe
ct

Ho
st

De
vo

ni
an

ro
ck sa
nd

st
on

e

Co
mm

en
ts

In
 
ve

 i
nl

et
s

of
 
an

ke
ri

te
.

Se
le
ct
ed
 

re
fe

re
nc

es

Lu
tt

re
ll

, 
19

66
,

Sh
en
an
do
ah
 V
al

le
y 

Zn
 
(P

b)
 

Di
st
ri
ct
 
(T
im
be
rv
il
le
, 

We
at

he
rh

ol
tz

, 
Bo
we
rs
- 

Ca
mp
be
ll
 
mi

ne
s)

Gr
ov
e 

Hi
ll

Wi
se

 l
an

d

St
au
nt
on

Ea
rh
ar
t 

pr
os
pe
ct

Cl
if
to
n 

Fo
rg

e

Zn Zn Pb
, 

Zn

Ba Ba

Sm
al

l

Oc
cu

rr
en

ce

do
.

Pr
os

pe
ct

s

Sm
al
l 

mi
ne

Oc
cu
rr
en
ce

Lo
we

r 
Or

do
vi

ci
an

 
do

lo
mi

te
 
(U

pp
er

 
Be
ek
ma
nt
ow
n 

Gr
ou
p)

Lo
we
r 

Or
do
vi
ci
an
 

do
lo

mi
te

 
(U
pp
er
 

Be
ek
ma
nt
ow
n 

Gr
ou
p)

Lo
we

r 
Or
do
vi
ci
an
 

do
lo

mi
te

 
(U

pp
er

 
Be

ek
ma

nt
ow

n 
Gr
ou
p)

Lo
we

r 
Or
do
vi
ci
an
 

(B
ee
km
an
to
wn
 
Gr
ou
p)

De
vo
ni
an
 
sh

al
e 

(N
ee

dm
or

e 
an
d 

Mi
ll

bo
ro

 
sh
al
e 

me
mb
er
s 

of
 
th
e 

Ro
mn
ey
 
Sh
al
e)

Wi
th
 
ve

in
 
do

lo
mi

te
 
in

 
br

ec
ci

a-
ty

pe
 
or
e 

bo
di

es
, 

as
 
ve

in
 
fi
ll
in
gs
 
an
d 

as
 

is
ol
at
ed
 
re
pl
ac
em
en
t 

cr
ys

ta
ls

.

p.
 
11
4.

He
rb
er
t 

an
d 

Yo
un

g,
 

19
56

; 
Yo
un
g,
 
19

67
.

As
so

ci
at

ed
 
wi
th
 
a 
mi
no
r 

He
rb

er
t 

an
d 

Yo
un

g,
 

be
dd

in
g 

pl
an
e 

fa
ul
t;
 

19
56

, 
p.

 
39

. 
di

ss
em

in
at

ed
 
cr
ys
ta
ls
 
re
pl
ac
e 

th
in
 
go
ug
e;
 
la

rg
er

 
cr
ys
ta
ls
 

ar
e 

in
 
ve

in
 
do

lo
mi

te
 
ce
me
nt
in
g 

fr
ac

tu
re

d 
be

ds
.

Sm
al

l 
cr

ys
ta

ls
 
in
 

"r
ec
ry
st
al
li
ne
" 

do
lo
mi
te
.

Sm
al

l 
pr

os
pe

ct
s 

fo
r 

ga
le
na
 w

es
t 

of
 
St

au
nt

on
.

Re
si

du
al

 
in
 
so

il
.

Ba
ri

te
 
co

nc
re

ti
on

s 
an

d 
sh

ri
nk

ag
e 

cr
ac
ks
 
in
 

co
nc

re
ti

on
s 

fi
ll

ed
 
wi

th
 

ve
in
s 

of
 
ca

lc
it

e,
 
gy
ps
um
 

an
d 

ba
ri
te
.

He
rb
er
t 

an
d 

Yo
un

g,
 

19
56

, 
p.

 
36

.

Lu
tt

re
ll

, 
19

66
, 

p.
 
12

2.

Ed
mu

nd
so

n,
 
19

38
, 

p.
 
80

.

Le
su

re
, 

F.
 
G.

, 
19

57
, 

p.
 
55
-5
7.



Ma
p 

Nu
mb

er
 

Na
me

8 
Be
ck
te
l

Sh
or
te
r

10
 

Jo
hn
so
n

Co
mm
od
it
ie
s 

Si
ze

Ho
st

 
ro

ck

11
 

Wi
ll
ia
ms
on

12
 

Cr
as
h 
mi
ne

an
d 

pr
os
pe
ct

13
 

Hu
ff
ma
n

14
 

Gu
sl
er
-A
us
ti
n 

mi
ne

15
 

Ca
ld
we
ll

16
 

Tr
ou

tv
il

le

17
 

Ru
ck

er
 
mi

ne

Ba Ba Ba Ba Ba Ba Ba Ba Pb
, 

Zn

Ba

do
.

Pr
os
pe
ct

do
.

Sm
al

l

do
.

Pr
os

pe
ct

Sm
al
l

Pr
os

pe
ct

,
sh
al
lo
w

wo
rk

in
gs

Pr
os

pe
ct

Sm
al
l

Lo
we
r 

Or
do

vi
ci

an
 

do
lo
mi
te
 
(B
ee
km
an
to
wn
 

Gr
ou
p)

In
 
so

il
 
ov
er
ly
in
g 

lo
we
r 

Or
do

vi
ci

an
 

do
lo
mi
te
 
(B
ee
km
an
to
wn
 

Gr
ou
p)

In
 
so

il
 
de

ri
ve

d 
fr

om
 
th
e 

Ca
mb
ri
an
 

Co
no
co
ch
ea
gu
e 

li
me

st
on

e

Lo
we

r 
Or
do
vi
ci
an
 

do
lo

mi
te

 
(B
ee
km
an
to
wn
 
gr
ou
p)

Re
si

du
al

 
so

il
 
ov

er
ly

in
g 

Lo
we

r 
Or
do
vi
ci
an
 

Be
ek
ma
nt
ow
n 

do
lo
mi
te

Co
mm

en
ts

As
so

ci
at

ed
 
w
i
t
h
 
ch

er
t 

fl
oa

t. In
 
do
lo
mi
te
.

Re
si

du
al

 
de
po
si
t,

Re
si

du
al

 
de

po
si

t,

In
 
do
lo
mi
te
 
an
d 

in
 
th

e 
ov

er
ly

in
g 

re
si

du
al

 
cl
ay
,

Re
si
du
al
 
de

po
si

t.

Lo
we

r 
Or
do
vi
ci
an
 

Re
pl

ac
em

en
t 

ma
ss

es
 
an

d 
do
lo
mi
te
 
(B
ee
km
an
to
wn
 

ce
me

nt
 
in

 
br

ec
ci

as
 
in
 

Gr
ou
p)
 

do
lo

mi
te

 
an

d 
fr

ag
me

nt
s

in
 
re

si
du

al
 
so

il
.

Mi
dd
le
 
Or
do
vi
ci
an
 

At
he

ns
 
sh

al
e

Ca
mb
ri
an
 
do

lo
mi

te
 

(E
lb

ro
ok

 
Fo

rm
at

io
n)

In
 
re
si
du
al
 
so
il
 

ov
er

ly
in

g 
Lo
we
r

Or
do
vi
ci
an
 

Be
ek
ma
nt
ow
n 

do
lo

mi
te

Da
rk

-g
ra

y 
ba

ri
te

 
co

nt
ai

ni
ng

 
ca

rb
on

ac
eo

us
 
ma
tt
er
 
oc

cu
rs

 
in

 
sh

al
e 

al
on
g 

a 
fa

ul
t.

In
 
do

lo
mi

te
 
br

ec
ci

a 
ce
me
nt
ed
 
by
 
wh

it
e 

do
lo

mi
te

.

Se
le
ct
ed
 

re
fe

re
nc

es

Ed
mu

nd
so

n,
 
19

38
, 

p.
 
79
.

Ed
mu
nd
so
n,
 
19

38
, 

p.
 
57

, 
80
.

Ed
mu
nd
so
n,
 
19

38
, 

p.
 
57
, 

79
.

Lu
tt

re
ll

, 
19

66
, 

p.
 
14

3.

Lu
tt

re
ll

, 
19

66
, 

p.
 
39

.

Lu
tt
re
ll
, 

19
66

, 
p.

 
68

.

Ed
mu

nd
so

n,
 
19

38
, 

p.
 
60

-6
2.

Ed
mu
nd
so
n,
 
19

38
, 

p.
 
60

.

Lu
tt

re
ll

, 
19

66
, 

p.
 
13
2.

Lu
tt

re
ll

, 
19

66
, 

p.
 
11

3.



Ma
p 

nu
mb

er

18 19 26 27

Na
me

Bo
ns

ac
ks

Co
mm

od
it

ie
s

Zn

Re
ed

 
mi
ne

Ba

20
 

Ma
rt
in

21
 

Pe
pp

er
s 

Fe
rr
y 

Mi
ne

22
 

Cl
oy
d

23
 

La
ng

ho
rn

 
an
d

Wi
ll
s 

pr
os

pe
ct

s 
(B

on
ys

 
Ru
n)

Ba Pb Zn Zn
, 

Pb

24
 

Wa
lk
er
 
an
d 

Va
ug
hn

Ti
ce
s 

Mi
ll
 

(P
ie
dm
on
t)

Zn
, 

Cu

Al
le

gh
an

y 
Sp
ri
ng
s

Zn
, 

Pb

Si
ze

Pr
os

pe
ct

Sm
al

l

do
.

do
.

Pr
os

pe
ct

Sm
al

l

Zn
, 

Pb
 

Pr
os
pe
ct
 

25
 

Ca
mp
 
Ki
wa
ni
an
na
 

Zn
, 

Cu
 

do
.

Sm
al

l

Pr
os
pe
ct

Ho
st

 
ro
ck

Ca
mb
ri
an
 
do
lo
mi
te
 

(R
om

e 
Fo
rm
at
io
n)

Ca
mb

ri
an

 
do
lo
mi
te
 
or
 

li
me
st
on
e 

(E
lb

ro
ok

 
Fo

rm
at

io
n)

In
 
cl
ay
 
th
ou
gh
t 

to
 

ov
er
li
e 

Ca
mb
ri
an
 

Un
ic

oi
 
Qu
ar
tz
it
e

Br
ec

ci
at

ed
 

do
lo
mi
te

Ca
mb

ri
an

 
do

lo
mi

te
 

(R
om

e 
Fo
rm
at
io
n?
)

Ca
mb

ri
an

 
do

lo
mi

te
 

(R
om

e 
Fo

rm
at

io
n)

Ca
mb

ri
an

 
do

lo
mi

te
 

(S
ha
dy
 
Do
lo
mi
te
)

do
.

do
.

Co
mm
en
ts

Di
ss
em
in
at
ed
 
ca
vi
ty
 

fi
ll

in
gs

 
in
 
br
ec
ci
at
ed
 

do
lo

mi
te

 
ve
in
ed
 
wi
th
 

wh
it
e 

do
lo
mi
te
.

As
 
ce
me

nt
 
in

 
br
ec
ci
a 

an
d 

re
pl

ac
em

en
t 

bo
di
es
 
al
on
g 

fr
ac

tu
re

s 
an
d 

be
dd
in
g 

pl
an
es
.

Re
si
du
al
 
de

po
si

t.

On
e 

so
li
d 

ma
ss
 
of

 
le
ad
 

or
e 

an
d 

sm
al
l 

po
ck
et
s.

Zi
nc

 
or
e 

re
po
rt
ed
.

Di
ss

em
in

at
ed

 
in
 w
hi
te
 

do
lo
mi
te
 
an
d 

ce
me

nt
in

g 
fr
ac
tu
re
s 

in
 
gr
ay
 

do
lo
mi
te
.

Di
ss
em
in
at
ed

Di
ss

em
in

at
ed

 
sp

lo
tc

he
s 

an
d 

ve
in

s 
in

 
br
ec
ci
a 

an
d 

re
pl

ac
em

en
t 

of
 
ca
rb
on
at
e 

ce
me

nt
in

g 
th
e 

ba
sa

l 
sa
nd
 

st
on

e 
of

 
th

e 
Sh

ad
y 

Do
lo

mi
te

.

Di
ss
em
in
at
ed

Se
le

ct
ed

 
re

fe
re

nc
es

Lu
tt

re
ll

, 
19

66
, 

p.
 
22

.

Lu
tt

re
ll

, 
19

66
, 

p.
 
11
0-
11
1.

Lu
tt
re
ll
, 

19
66

, 
p.
 
91
.

Lu
tt
re
ll
, 

19
66

, 
p.
 
10
4.

Lu
tt

re
ll

, 
19

66
, 

p.
 
35

.

Lu
tt

re
ll

, 
19

66
, 

p.
 
79
.

Lu
tt

re
ll

, 
19

66
, 

p.
 
13
8.

Lu
tt

re
ll

, 
19

66
, 

p.
 
31
.

Lu
tt
re
ll
, 

19
66

, 
p.

 
12
9-
13
0.

Lu
tt
re
ll
, 

19
66

, 
p.
 
7.



Ma
p 

nu
mb

er

28 29 30 31 32 33 34

Na
me

Ch
ri

st
ia

nb
ur

g

Pi
lo
t 

Kn
ob

Co
mm
od
it
ie
s

Zn
, 

Pb

Pb
, 

Zn

Be
rt

ha
 
Di

st
ri

ct
 

Zn
, 

Pb
 

(B
er

th
a 

an
d 

Ba
rr

en
 

Sp
ri
ng
s 

mi
ne

s)

Au
st
in
vi
ll
e-
 

Zn
, 

Pb
 

Iv
an

ho
e 

Di
st
ri
ct
 

(A
us

ti
nv

il
le

 
an
d 

Iv
an
ho
e 
mi
ne
s 

, 
nu
me
ro
us
 
sm

al
l 

mi
ne
s 

an
d 

pr
os
pe
ct
s

Ki
mb

er
li

ng
 
an
d 

Zn
, 

Pb
No
 
Bu

si
ne

ss
Cr

ee
ks

Ta
yl
or
s 

Ri
dg

e 
Zn

, 
Pb

Ru
ss

el
l-

Ta
ze

we
ll

 
Ba
 

Co
un
ti
es
 
ar
ea

do
.

Sm
al

l

La
rg
e

Oc
cu
rr
en
ce

do
.

Me
di

um

Ho
st

 
ro
ck

Pr
ob

ab
ly

 
in

 
do

lo
mi

te
 

of
 
th
e 

Ro
me
 
Fo
rm
at
io
n 

(C
am
br
ia
n)

Ca
mb

ri
an

 
Sh

ad
y 

Do
lo

mi
te

Re
si

du
al

 
cl
ay
 

ov
er

ly
in

g 
th
e 

Ca
mb

ri
an

 
Sh
ad
y 

Do
lo

mi
te

Lo
we
r 

Ca
mb

ri
an

do
lo
mi
te

(S
ha
dy
 
Do
lo
mi
te
)

Co
mm

en
ts

li
me

st
on

e,
 
pr

ob
ab

ly
 

of
 
De

vo
ni

an
 
ag
e

Lo
we
r 

Or
do
vi
ci
an
 

li
me

st
on

e 
an
d 

do
lo
mi
te

(B
ee
km
an
to
wn
 
Gr

ou
p)

 
an
d 

ov
er

ly
in

g 
re

si
du

al
 
so
il
s

Di
ss

em
in

at
ed

 
an
d 

fi
ll
in
g 

fr
ac
tu
re
s 

in
 
br
ec
ci
a.

Re
si
du
al
 
cl

ay
s 

wo
rk
ed
; 

di
ss
em
in
at
ed
 
sp

ha
le

ri
te

 
on
ly
 
in

 
sm
al
l 

am
ou
nt
s 

in
 
un

de
rl

yi
ng

 
ro

ck
s,

 
wh
ic
h 

la
ck

 
br
ec
ci
at
io
n.

Wi
th

in
 
br
ec
ci
as
 
an
d 

as
 

re
pl

ac
em

en
t 

of
 
se

di
me

nt
ar

y 
te
xt
ur
es
; 

lo
ca

li
za

ti
on

 
of

 
or
e 

is
 
th
ou
gh
t 

to
 
be
 

at
 
fa

ci
es
 
bo

un
da

ry
 
zo

ne
s.

 
(E

. 
L.
 
We
in
bu
rg
, 

or
al
 

co
mm
un
ic
at
io
n,
 
19

81
).

As
so

ci
at

ed
 
wi
th
 
py

ri
te

 
an
d 

ox
id

es
 
of
 
ir

on
 
an
d 

ma
ng

an
es
e.

Zi
nc

 m
in
er
al
s 

re
po
rt
ed
 

fr
om

 
2 
mi
le
s 

ea
st
 
of
 

Sp
ri
ng
vi
ll
e 

ne
ar
 
th

e 
en

d 
of
 
Ta
yl
or
s 

Ri
dg
e.

Fr
ac

tu
re

 
fi

ll
in

gs
 
an
d 

re
pl

ac
em

en
t 

ma
ss
es
 
in

 
be
dr
oc
k 

an
d 

ir
re

gu
la

r 
fr
ag
me
nt
s 

in
 
th

e 
ov
er
ly
in
g 

re
si
du
al
 
so

il
.

Se
le

ct
ed

 
re

fe
re

nc
es

Lu
tt
re
ll
, 

19
66

, 
p.
 
34

.

Lu
tt

re
ll

, 
19

66
, 

p.
 
10

5-
10

6.

Lu
tt
re
ll
, 

19
66

, 
p.

 
18

-1
9.

Br
ow
n 

an
d 

We
in

bu
rg

, 
19

68
; 

Lu
tt

re
ll

, 
19

66
, 

p.
 
12

-1
3,

 
71
; 

We
in
bu
rg
, 

19
71

.

Lu
tt
re
ll
, 

19
66

, 
p.

 
78
.

Lu
tt

re
ll

, 
19

66
, 

p.
 
12
7.

Ed
mu

nd
so

n,
 
19

38
, 

p.
 
63

-7
6.



Ma
p 

nu
mb

er
 

Na
me

35
 

Or
r

36
 

Sm
yt
h 

Co
un
ty
 

ar
ea

Co
mm
od
it
ie
s 

Si
ze

37
 

Pa
t 

Ki
et
h

38
 

Os
bo
rn
 M

in
e

39 40 41

Ma
so

ns
 
St

or
e

La
ne

Bo
wm
an
 

(A
rc

ad
ia

)

42
 

Ba
ri

te
 
no
du
le
 

lo
ca
li
ty
 
7

Ba
 
(C
u)

Ba Zn
, 

Pb

Zn Zn Zn Ba

Sm
al
l

Me
di
um

Zn
, 

Pb
 

Pr
os

pe
ct

Sm
al

l

Pr
os
pe
ct

do
.

Sm
al

l

Oc
cu

rr
en

ce

Ho
st
 
ro

ck

Lo
we
r 

Or
do
vi
ci
an
 

do
lo

mi
te

 
(B
ee
km
an
to
wn
 
Gr
ou
p)

Lo
we

r 
Or
do
vi
ci
an
 

li
me
st
on
e 

an
d 

do
lo
mi
te

(B
ee
km
an
to
wn
 
Gr

ou
p)

 
an
d 

ov
er

ly
in

g 
re

si
du

al
 
so

il
s.

Ca
mb

ri
an

 
Co
pp
er
 

Ri
dg
e 

Do
lo
mi
te

Mi
dd
le
 
Ca

mb
ri

an
 

Ma
ry
vi
ll
e 

Li
me
st
on
e

Mi
dd
le
 
Or
do
vi
ci
an
 

Ho
ls
to
n 

Li
me
st
on
e

Ca
mb

ri
an

 
Ro
me
 

Fo
rm

at
io

n

Ca
mb

ri
an

 
do

lo
mi

te
 

(H
on

ak
er

 
Do

lo
mi

te
 

an
d 

Co
pp

er
 
Ri
dg
e 

Do
lo
mi
te
)

Mi
dd
le
 
Or

do
vi

ci
an

 
ca
rb
on
ac
eo
us
 
sh
al
e 

(A
th

en
s 

Sh
al
e)

Co
mm
en
ts

Re
pl
ac
em
en
t 

ma
ss
es
,

Ve
in
s 

an
d 

re
pl
ac
em
en
t 

ma
ss
es
 
in
 
be
dr
oc
k 

an
d 

ir
re

gu
la
r 

fr
ag
me
nt
s 

in
 

th
e 

ov
er

ly
in
g 

re
si

du
al

 
so

il
.

Di
ss

em
in

at
ed

 
sm

al
l 

ma
ss
es
.

Po
ss

ib
ly

 
ne
ar
 
th

e 
tr
ac
e 

of
 
a 
ma
jo
r 

th
ru
st
 
fa

ul
t.

Se
am

s 
co

nt
ai
ne
d 

sm
al
l 

qu
an
ti
ti
es
 
of
 
ca
la
mi
ne
 
in

 
th

in
, 

ir
re
gu
la
r 

zo
ne

s 
al

on
g 

th
e 

be
dd
in
g 

of
 
th

e 
ro
ck
s.

Di
ss

em
in

at
ed

 
ne
ar
 
a 

zo
ne
 

of
 
th

ru
st

 
fa
ul
ti
ng
.

In
 
wh
it
e 

ve
in

 
do

lo
mi

te
 

in
 
a 

br
ec
ci
at
ed
 
zo

ne
 

ne
ar
 
a 

th
ru
st
 
fa

ul
t.

No
du

le
s 

of
 
ba

ri
te

 
an
d 

py
ri

te
 
in
 
bl
ac
k 

sh
al
e.

Se
le
ct
ed
 

re
fe

re
nc

es

Lu
tt

re
ll

, 
19

66
, 

p.
 
10
1.

Ed
mu

nd
so

n,
 
19

38
, 

p.
 
76

-7
9.

Lu
tt
re
ll
, 

19
66

, 
p.

 
10
3-
10
4

Lu
tt
re
ll
, 

19
66

, 
p.

 
10
1.

Lu
tt
re
ll
, 

19
66

, 
p.
 
92

.

Lu
tt
re
ll
, 

19
66

, 
p.
 
79
.

Lu
tt

re
ll

, 
19

66
, 

p.
 
24

.

Ca
rp
en
te
r 

an
d 

Fa
ga
n,
 
p.
 
17

-2
9.



W
E
S
T
 
V
I
R
G
I
N
I
A

Ma
p 

nu
mb

er
Na
me

Co
mm
od
it
ie
s

Si
ze

1 
Ho
we
ll
 
Fa
rm

2 
Je
ri
ch
o 

Dr
af

t

Zn
 
(P

b)
 

Pr
os

pe
ct

Zn
Oc
cu
rr
en
ce

Ho
st
 
ro
ck

Ca
mb
ri
an
 
To

ms
to

wn
 

do
lo

mi
ti

c 
li

me
st

on
e

De
vo

ni
an

 
Ri
dg
le
y 

Sa
nd

st
on

e

Co
mm

en
ts

Br
ec
ci
a 

fi
ll
in
g 

al
on
g 

be
dd

in
g.

Di
ss
em
in
at
ed
 
sp
ha
le
ri
te
(?
) 

in
 
ca

lc
ar

eo
us

 
sa
nd
st
on
e.

Se
le

ct
ed

 
re

fe
re

nc
es

Lu
dl
um
, 

19
55

, 
p.

 
85
5-
86
1.

Le
su

re
 
et
 
al

, 
19

82
.

WI
SC

ON
SI

N

Ma
p 

nu
mb

er

1

Na
me

Co
mm
od
it
ie
s

Up
pe
r 
Mi

ss
is

si
pp

i 
Zn
, 

Pb
,

Va
ll
ey
 
Le
ad
-Z
in
c 

(C
u,
 
Ba

)
di
st
ri
ct
 
(T

he
di
st
ri
ct
 
in

cl
ud

es
31
3 

mi
ne
s 

in
Wi
sc
on
si
n.

Su
bd
is
tr
ic
ts
 
in

Wi
sc

on
si

n 
ar
e

Ha
ze
l 

Gr
ee
n-
Sh
ul
ls
bu
rg
,

Me
ek

er
s 

Gr
ov

e 
(J
en
ki
ns
vi
ll
e)

Bi
g 

Pa
tc
h,
 
Pl
at
ts
vi
ll
e,

Ca
la
mi
ne
-T

ru
ma

n-
Da

rl
in

gt
on

,
Po

to
si

, 
Fa
ir
pl
ay
, 

Be
et

ow
n,

Fe
nn
im
or
e,
 
Mi

ff
li

n-
Co

ke
rv

il
le

,
an
d 

Mi
ne
ra
l 

Po
in
t-
Li
nd
en
-

Do
dg
ev
il
le
).

Si
ze

 
Ho
st
 
ro
ck

La
rg

e 
Mi
dd
le
 
Or
do
vi
ci
an

li
me
st
on
e 

an
d 

do
lo
mi
te
 

(m
os

t 
de

po
si

ts
 
in

 
Ga

le
na

 
Do
lo
mi
te
, 

De
co

ra
h 

Fo
rm

at
io

n,
 

an
d 

Pl
at

te
vi

ll
e 

Fo
rm
at
io
n)
; 

de
po
si
ts
 

of
 
su

lf
id

es
 
fo

un
d 

in
 

al
l 

fo
rm

at
io

ns
 
ex
po
se
d 

wi
th

in
 
th
e 

mi
ne

ra
li

ze
d 

pa
rt
 
of
 
th
e 

di
st

ri
ct

.

Co
mm
en
ts

Or
e 

bo
di

es
 
ca

n 
be

 
cl
as
si
fi
ed
 
as
 
(1
) 

re
ve

rs
e-

fa
ul

t 
an

d 
fo
ld
 

co
nt
ro
ll
ed
 
or
e 

bo
di
es
, 

(2
) 

jo
in
t-
co
nt
ro
ll
ed
 

or
e 

bo
di
es
, 

an
d 

(3
) 

pl
ac
er
 
an
d 

re
si
du
al
 

de
po
si
ts
. 

Th
e 

or
es

 
in
 

th
e 

fa
ul

t 
an

d 
fo
ld
 

de
po
si
ts
 
oc

cu
r 

as
 
(1

) 
ve
in
 
fi

ll
in

gs
 
al

on
g 

fr
ac

tu
re

s 
an
d 

be
dd
in
g 

pl
an
es
; 

(2
) 

ca
vi
ty
 

fi
ll
in
gs
 
in
 
so

lu
ti

on
 

br
ec

ci
as
; 

an
d 

(3
) 

di
ss

em
 

in
at
io
ns
 
by
 
re
pl
ac
em
en
t 

an
d 

im
pr

eg
na

ti
on

 
in
 
fa

vo
ra

bl
e 

be
ds

, 
pa
rt
ic
ul
ar
ly
 
in
 
sh
al
y 

st
ra
ta
. 

Jo
in
t 

co
nt

ro
ll

ed
 

de
po

si
ts

 
ar
e 

ve
in
s 

in
 
ve
rt
ic
al
 

jo
in

ts
 
an
d 

po
dl
ik
e 

de
po
si
ts
 

in
 
be

ds
 
cr
os
se
d 

by
 
jo

in
ts

 
(H

ey
l 

et
 
al
, 

19
59

).

Se
le

ct
ed

 
re
fe
re
nc
es

He
yl
 
et
 
al

, 
19

59
; 

He
yl

, 
19

68
.



Ma
p 

nu
mb

er
Na
me

Br
id

ge
po

rt
 

qu
ar

ry

Li
tt

le
 
Ki

ck
ap

oo
 

le
ad

 
di
gg
in
gs

Wa
uz
ek
 
Ri

dg
e 

le
ad

 
di
gg

in
gs

Wo
od
ma
n 

le
ad

 
mi

ne

Co
mm

od
it

ie
s 

Si
ze

Pb
, 

Zn
 

Oc
cu

rr
en

ce

Pb Pb Pb

Li
tt

le
 
Gr

an
t 

Pb
 

le
ad

 
di
gg
in
gs

Or
io
n 

le
ad

 
mi
ne
 

Pb

Sm
al

l

do
.

Sm
al

l

Ak
an

 
le

ad
 

mi
ne

Pb

do
.

do
.

do
.

Ho
st

 
ro

ck

Lo
we
r 

Or
do
vi
ci
an
 

br
ec

ci
at

ed
 
do
lo
mi
te
 

(O
ne

ot
a 

Do
lo
mi
te
, 

Pr
ai
ri
e 

du
 
Ch
ie
n 

Gr
ou
p)

Lo
we
r 

Or
do

vi
ci

an
 

si
li

ci
fi

ed
 
an

d 
br

ec
ci

at
ed

 
do

lo
mi

te
 

(O
ne

ot
a 

Do
lo

mi
te

, 
Pr
ai
ri
e 

du
 
Ch
ie
n 

Gr
ou

p)

Co
mm

en
ts

As
 
re

pl
ac

em
en

ts
, 

cr
ys
ta
ls
 

li
ni

ng
 
vu

gs
, 

an
d 

ve
in

le
ts

 
in
 
br

ec
ci
a.

As
 
la

rg
e 

cr
ys

ta
ls

 
an

d 
ma

ss
es
.

Lo
we
r 

Or
do

vi
ci

an
 

Pr
ai

ri
e 

du
 
Ch
ie
n 

Gr
ou

p;
 

ma
rk

ed
ly

 
si
li
fi
fi
ed
 
by
 

ja
sp

er
oi

d.

Lo
we

r 
Or
do
vi
ci
an
 

Pr
ai

ri
e 

du
 
Ch
ie
n 

Gr
ou
p

do
.

do
,

Si
mi
la
r 

to
 
Li

tt
le

 
Ki

ck
ap

oo
 
le
ad
 

di
gg

in
gs

 
(3
).

Wo
rk

in
gs

 
fo

ll
ow

 
fr

ac
tu

re
s 

an
d 

br
ec
ci
at
ed
 
ar
ea
s 

al
on
g 

wh
ic
h 

ga
le

na
 
an
d 

ca
lc
it
e 

we
re
 
de
po
si
te
d.

In
 
ve

rt
ic

al
 
fr

ac
tu

re
s 

as
so

ci
at

ed
 
wi
th
 
ab

un
da

nt
 

ir
on

 
su

lf
id

es
.

In
 
op
en

in
gs

 
in
 
si
li
ci
fi
ed
 

ro
ck

.

Se
le

ct
ed

 
re
fe
re
nc
es

He
yl
 
et
 
al

, 
19

59
, 

p.
 
29

4,

He
yl
 
et
 
al

.,
 
19

59
, 

p.
 
29
4;
 

St
ro
ng
, 

18
82

, 
p.

 
75

-7
8.

He
yl
 
et
 
al

.,
 
19

59
, 

p.
 
29

4.

Do
.

Do

He
yl
 
et
 
al
.,
 
19

59
, 

p.
 
29

5. Do
.

10

Se
xt

on
vi

ll
e 

Pb
 

le
ad
 
di
gg
in
gs

Ke
ye

sv
il

le
 
le
ad
 

Pb
 

di
gg

in
gs

do
.

do
.

do
,

do
.

Do
.

Do
.



Ma
p 

nu
mb

er

11 12 13 14

Na
me

De
mb

y-
We

is
t 

mi
ne
s

Co
mm

od
it

ie
s

Pb

Bl
ac
k 
Ea
rt
h 

Pb
 

le
ad

 
di

gg
in

gs

Pi
ne

 
Bl
uf

f 
Pb
 

le
ad

 
di
gg
in
gs

Ca
mb

ri
a,

 
Pb

 
Do

yl
es

to
wn

 
an

d 
Ri
o 

le
ad
 
di

gg
in

gs

Si
ze
 

do
.

do
.

do
.

do
.

Ho
st

 
ro
ck

Lo
we
r 

Or
do
vi
ci
an
 

Pr
ai
ri
e 

du
 
Ch
ie
n 

Gr
ou
p 

an
d 

Jo
rd
an
 
Sa
nd
st
on
e 

me
mb
er
 
of

 
th
e 

Up
pe
r 

Ca
mb
ri
an
 
Tr

em
pe

al
ea

u 
Fo

rm
at

io
n.

Lo
we
r 

Or
do

vi
ci

an
 

Pr
ai
ri
e 

du
 
Ch
ie
n 

Gr
ou
p

do
.

do
.

Co
mm

en
ts

Ve
in

s 
an
d 

lo
de

s 
in
 

ve
rt

ic
al

 
or
 
st
ee
pl
y 

di
pp

in
g 

fa
ul
ts
 
or
 

fi
ss

ur
es
.

Wo
rk

ed
 
ab
ou
t 

18
28

.

do
.

Lo
ca

ti
on
s 

un
ce
rt
ai
n,

Se
le
ct
ed
 

re
fe

re
nc

es

He
yl

 
et
 
al
.,
 
19

59
, 

p.
 
28

1-
28

2.

He
yl
 
et
 
al
.,
 
19

59
, 

p.
 
29

5.

Do
.

Do
.


